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Executi ve Summary

This is a draft report. The Statewide CASE Te
comments on the proposed code changeaesafand t he
report. When possible, provide supporting dat
commeirst ggedstreevi si ons wi | | be considered when
analyses. The Final CASE Report wildl be submi
Commi sisbecmembe?2o0.

Email comments anddfouygfeesitsit@arksbhyde delBO&r c om
2020omment s wi || not be released for public re¢

| ntroducti on

The Codes and Standards Enhancement (CASE) 1In
to support the Calsisfioornndisa (EEwmneerrggyy Commmi S Si on)
the CalEnffogyi(fodée 24, Part 6) to include new
existing requirements fe@alviafomomuisatlecheaotl @gi @\
(1 O8Bacific GasCampamyec$HamcDi egoarGhesutamedr reEl e ¢
Cal i forndandedtiveoo nPub |l i ic €dyL oGw nAendg elUteisl iDDepar t men
Water andnBo®Wwacramento Munidiepa&l nUtrielfiery eldi g to
St atewi de CASE Team when idsxdards cirge d hteh iCsA SeEf fAc

program goal iI's to prepare and suUbfmictt ip/reopos a
enhancements to improve energy Bf€Cakti ocwyi and
buildings. This report and the code change pr
effort to devel opf tecthinveméeésanidnfcorsmati on for
on buil dienfgf iecnieerngty desi gn practices and techno

Tk Statewide OGASBE sTecaomesw hange proposals to t
the state agency that has authority to adopt

Commi ssion will evalwuate proposals submitted
stakehsl.d The Energy Commi ssion may revise or
Commi ssionds 2022 Title 24 website for inform

how to participatepsn/ thewpeoeesgagn-dca. gov/ prog
topics/ programsedhbfuiicsideanncgyar bsi/i 2-@8 dredyf i Ci ency

The overal IDrpdASE oRephressemiscbdepchange propos:
restructurimgqguuid @ mBménsrlegeport contains pertine
supporting the code change.

2Q2Zritl e 2@r aCASEt R&ERORZMMFRES T RDECL 7


mailto:info@title24stakeholders.com
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2022-building-energy-efficiency
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2022-building-energy-efficiency

Measure Description

Background I nformati on

Under the current Tiwulei2ami Pgr b u6hlashiintgasht luwepe
stories follow residential requhaémeatosrg ewshi |
or gr eatseormef olelsowd entnioalr easndl ennd ma | buil di ng r e
this may havehmtloeo dseesn sweer anma $ oemtherde wanl ent
buil ding typreesceaent tvhcel umeneof mul ti family builc

attention to a mu.Ctoidfeamiblay elduiolndiama@a |l tyysees of s
do not adequate leyqgquieppmeenste ntort ht he enkti beswreepf

analyses of commerci al buil dings cannot adequ
equi pment choices or schedules, or the reside
ventil ati on.

With the gmowi rogr eddecviefnecreu !l t i family buil dings
affordabl e hdwsiEmge rgryi Kiadsnend istdre aiitrs iime t o treat
mul tifamily buil dings aass tah eciormbd vwmittsyopne ,o0fr at h
residential and noexrmwlitdiefna miall y crodeeltsir. mglthatr ¢ n g
the arbitrartyhragedi tf olue t swendrnyt anbullbd | 8amgl y b

requirememtop,orseequdi r b me e tkshoen t ype of construct.i
me c harmrigualpment used, regardless of the buil di

Proposed Code Change

The Statewide CASE Agambhpapth@dmsetbeadd,i| Part 6
speailfiiggul t i f ami | y skecuh a pdtienrgss .wolunled cover manda

requirements, prescriptive requirements, and
multifamily dwelling unit and common area spa
i nclude plarttlieoms4,o0fPart 6 curr-reingé yr dioiudent iuald
nonresidentrn afli fmredcspensfic application to mul
chapters would include unified requirements t
hei ghhscawegori zation by assembly or system t
areasindndusiydsuaelms sseepravdamteg¢ | i ng units or centra
multiple dwelling units. Genrirad |ryesitcdentuinalf i
nonr estiidad requirements to multifamily buildin

T Wher e edd stchtel vineo,r e¢ stringent of the residen
requirements foranbflehestwialdipgd)y ftlooomud t i f am
bui |l di ng beyn vaesl soepnelisisyo ntey pceases, ICIASEStTaetaenwi d
grouped submeasureefsf etcot icwee aptree sccorsitpt i ve pac

T Residenti al HVACSerce¢ g winsermém®t  , 01 50. 1, and
HVAC systems serving individual dwef I i ng u
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Sectiong2 1hA0oygh 402M.d5@dapPppHp1ly to HVAC systems

common areas and central systems serving m
T Residential domestic hot water requirement
systems serving Tdhweerlel iinsg nwnirtessul ti ng chang
becaube 20%¥9 shei ghesi dential requiireements re
residential. requirements

T Residenti al l ighting requirements apply to
fixtures contnr adlwedd ifnrgo nm nwittshi Nonr esi dent i
apply to common ar eaflhainsd ionuctlduodoers srpeantoevsa |l
exception for nonresidential occupancies u

area and-ctalre tehirgebsthol dwif ohh mwompé siacdemti al o
' ighting requirements.

T Nonresidenti al electric power distribution
buil di ngs.

This Draft CASEf Raepiobitl ing] udasketestdmrer gy, al
Statewide CASEtEBelamocompdwposed changes that r
stringency for a speci.fic multifamily buildin

Il n addition to restruscoomaudd i 2@ | rye ghiampe rme st 3
measures or changes adopted fobuirledgsiimeantfiarld 2ZA(
Title 2ZheP&nerfgy CooonssBdeh wirbposed measur e
indiv] dulhé¢thgegbser @022 measure proposals are not
CASE ReRoorrtmore i nf bprrapdsoend on022 mul vi éamily
draft CASE Rephorttpss :po/sttietd ea2t4 st akehot4 der s. com/
types/ multifamily/ 2022/

Scope of Code Change Proposal

The Statewi de aOASEBe dieammee x of sobwemshireafst i on
| owi sesi demd i il gle r ersea gleintemdnt s would result
stringency for a portiThesef smbmeasamebyi boi ud

T SubmeadsAuBEnrev el ioRpoeoAr oduikpmstl tye more stringent
prescriptive requirements by slope type (I
effective. This change woul  ASRhpdebaber amgéd
emittancel 6pe towfs in buiHadbingthdteakbbernt h
Cli mate Zones 13 and 15 from 0.55 to 0.63.
and 0.75 ther mal emittance requirements 1in
for-sllomwe roofs i n Huwibli ddardrga euasn.der f our

For sstleceppoadf s, the preqgqudgsednelnddeael i gn wi t h t
currremqtui remehti baml dyngshabdéeamfrawrse t o
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l ow |i kel i sobopedf traludp ii b aml dMunlgtsi.f ami | vy
buil dinndgd i malttecboZgpme® woaul d not have an ASR
requirement

SubmeasBur EnvdlRopé / Cei ling I nsulation

Mandat ory Mepapsluyr ensalnanaitsoersyi dent i alf antatxoirmu m
of 0.043 for thetomalti bgmbbyngt.t @Apphloyat ti c
mandabhonyesidentidlacmaxismom O. 098 for met a
for wood fr amed oamalt toitcherroafomdisnthainl diongs
habi tsaolre es

Prescriptivdpdpyssascespmi sesi deeaquiad ement s
froambl=®0Btlonul ti baml g ndis,atithicdsudi ng both Og
(bel ow deck tipregudloatmamnmr ehiagh i c9 iamd Opti on
conditi oned s pAapcpd)ygpmastelswadyesn.t i al fmarceaoar i pti
requirements using both -thamenedtad dtuheérdi mg:«
categories.

Submeas W:Ea v EI ioWwal - alt tCombi neU-fwadtlor
requirements from the 2019 residential and
table of requirements, by wall assembly ¢ty
St akehol der feedback on codeiderdplpiodreand i an c
compl isceudi toinng from oheriencedse¢Oli ahd 24, |
energy code ( Tlhtel ¢ rabdpiofsfPearre a t6l) a & st syeprimelysl y

their ffiagre galteamtg wall assdmblei esa.t i hhgi swadlll
whi ch cloammwsd ructability | imitations and are
to | ess dtarcitrogemnmtequwi rements than wall s wit

The proposed Wwapeswdadgshemmlryi ed mandatory and
requirements by tdlei matld oawda meg,: ar e

o Metal buildings
o Framé avood orhingehtrad \trr wo it h ghecey r

o Framed (wood otwrr mezabdgomgpoyr and ot her wa
types

o Heavy mass 2F¥15 Btul/ ft

o Light riebs BARUY7 f t

This submeasurce¢ wiatsh pfacskagter at tedrecpirrapcer t i
HVAC submeasuetfetbrvensss.

Submea<LlreEnvdlQumaé ity I nsul at(iQdiMppllinsm al | at i
rise repnasanrimtlireequi rements to all mul tif
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40, 0DoOf fttot al buil ding cofdthietipoopdseldoahaar
applies to arddidtwiDdt®RAgdedoes not apply to

SubmeadDl:Eaaveliofpeenestr at i onNePawr oQoenrsttireusct i on

Mandatory Mepapslthrégessswi se resi denti al mandator
factor requirement to multihali tsgohbraielsdi ng
that user nainn wall fenestration types.

Prescriptivi€r Mend suirnegslfee nseestt roaft i on ener gy p:
regmené bat appalpmuadceci é asni Ide plewmidli chign @ t he w
type

The c wrorne rets icdoednet itaaldl edes four window cat e

operabl e, curtainwall/storefront and gl aze
bundl es all windowr evep ghtierdtrae gae i stigregelnet ( wi
some variation by climate zowe)nddWwe propo
categories,zanda hdicil o emrae REH/GE &lrn mact neg i
curtainwall/ statoherf rwinndaws al |
o Curtainwall and #&poteksonat mezredewsi ngent
than current code
o Alolt her wAppddtiee: current residential wi nc
all otherAl wWionwdo wsawe i grhterdeasgv oesageal |
f enesttroatfivuolnf i | | t he pJrTesrcermopvteisv et hreequi r
operabl e/ fixed/ glazed door distinctions
noasidential code.
This measur e al sroeshiadremotnii azle sampdhersacmr e@dii dveent
code compliankbet maetbodnt fon mpiaeiew heat g
overhangs, side fins, and other permanent|
code r @afherss atsos@mldgmu sheat gidSHGaondf fhei ent
nonresi dentRiedlatd ovocke SHELGC E@RIHGG)es a di ffer e
met hodol ogy. The proposed measure wil/ use
prescriptive compli wnhaodowst hPafFrFfF ommhhictamb
will still | everage the side fin and overh
e

embedded in approve compliance software to

This measure wawap-hakbgteeawdtht ri ¢ HVAC
S ubme asqd wIr e-ecfofseacs $ vene

SubmeasuEavB2iofpeenest r at i onAlPtreorpaetritoiness and
Addi tions:

AlteraThenpropobkedi fcfoeleent requirements by
fixed, operabl e, gl aZzlehde do oceayru,ia raenmde mceusrstaamen f
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all climakeepbn€kbi mate Zone 1 wh@Cch has a
requirement .

Addi t iTlhes proposedquicoedment s aanar ewkemghbtdedn
averafet her malf oprr caplelr tfieense st r ati on.

For hBbthBrations and addi tlieosne,s ttrhiec tpirvoep os al
requirements when a small volume oThkenest
propbsconsthietr maéyg plr et\phelragl | bet ween the curr
nonr esiadnedn trieasli dent i al requirements.

Submea<ubnreveliofpeenestr atApmti hAer epar escri pe i ve |
residenti al 2 6t dpledacrenadgr evd nmMaxwi mum (i ncl usi \
highse buildings ane itshtee rpersa sdeernitp tailtv e4 Oh ipgeh
taoval | area maxi mum and Bopkregartico Pwy ll idgwmtg s
This measure would result in a dual metric
area must comply with both | imits simultan

Th Submemslupeertor manc g enmpfrtaaraecehd o410 g

cveinndtoawa |l | r ati of aomi nd.ef Adeemdned ar d Desi gn
I mat-tb wahbHowatio if | ess than 40 per
n the Proposed DesiTghe esxuchenmbdass sdrQeoper cen
| undhex | arbu np e rwci enndtodvl o o rr aatrieo® ftaci ng gl azi n

m the residenti al requirements

me asuSpeaclFe CondiiDuicotnilnngsAp lp dnty igdins e

ui r emedn tta nfdaant oRy ducsuppigltsndoneonl y
ditioned space (regardless offeahagbder t
ts or not) to aThe maxitgtiianmg | a| Haivsderdd en gist
mige buildings for uninsulated ducts e
ce radmail-msvse requi Hemamidatoff yRduct i nsu
R8 prescriptive duct i n2s,uldatléndu &8 pflCdri mat e
ducts in all other | ocations. This proposa
andoes resul ttriinn genday eidn scTehret aimmp ascitt uoaft itohr
reduced stringency idanfiresented in Section

0]
c
O O 0O > QO T OO 0o < O

SubmeadsxuSppace Condiiltuicotnilnega k a glep pTleyst i ng
mandaveryficationf of mwlictti fs@mil Ihya gb uialbdiengs
stories amud tlidsaanitlfoo bimi ia bsttieonrgirseg s e anti etrh
ducted syestvemg individuBuctdweysitemsunegard
|l ocation must be tested to meet no greater
greategipieem@zent | eakage to outside. Di agnos
protocols are described in Residential Ref
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T SubmeadHHuSpace CondiiSpiaoccde mlgAngf | ow Rate and
Effi appmandaveryfication of afiarf | mud tainfda mial
buil di ngabittsalled es amud tlidsagnitlifoo blmwii It chibn s
st oraings eanmietrh ducteylstcomd i ssgrving individua
Systems must meet 350 cfm per nominal ton
W per c¢cfm for gas furnaces or 0.58 W per ¢
Di agnostic fiel d rvoetroicfoilcsa tairoen daensdc rtiebsetd pi n
Reference Appendi x RA3. 3.

1T Submead:®dpace CondiiReforniignegr ant ChaAgel Yer i fi
prescrvieptiifvuecati on o ff orre frruil gd rfamt | oyh édrugd di
habi tsamlra es amud tll gsadnutifdodiiarmg ssa olraanal s
gr eanmietrh csoyosltienngs serving indi Vhdupt edgdaoveld pi i

requirement applies to Climate Zones 2 and
verification and test protBePbésemace Append,
RA3. 2.

T Combi naGliSprace CondiiHERShe r rnigi i Raad k adghd t hr ee
veri fmeasu@dast sealing, airflow rate and f
chadwiel |l apply to manyalwiut hi damt €g Obaol dngc¢
As such, they have also been awvdbmatedaase
presented for tRefengeranpackapgge i s only

Zones 2 and 58 wthlkerrceught proposed as a prescr
Based on cost effectiveness results duct s
Zones 1, aB8d asdnbt incl uded dilenssratalh @ spackage

Tablssummari zes the scope of the proposed chanc
st andaRedfse,r ence Appendices, MAl h(eAdOM)t | Rrveef eCael nccuel
Manuahd compl i ancweo ud odc unbeeendinetdoi f i ed as a resul t
proposed(s)hange

Tabl:e Scope of Code Ohya nSgueb nReracspua sea |
Measur ¢(Type ofSecti o@imdeSecti oAGMCompl i ance

Na me RequireuUnified Ref erenceDocumgsiniefdi
Manulni f i

Roof Prescril150.1 and Residenti CF1-RCB) 1E,

Product and 2an6d. 6 NRCE N,
Nonresidean@F2-RNW 4
5.5.3

Roof/ CtMandatol150. 0( a) N/ A N/ A

Il nsul af 120. 7( a)

Roof/ C«Prescril50.1 and Residenti CF1-RCBHB 1E,

Il nsul ai and Nonr e NRC<E N\,
5.5.3 an@F2-BRN\W 3

2Q2Zritl e 2@r aCASEt R&E RO 2ZMMFRES T RDE2 3



Measur (Type
Na me

Requir

of Secti o@isdeSecti oAGM Compl i ance

eUni fi ed

Ref erence

Manulndi f i
Wal { U Mandat ol50. 0(b) N/ A
Factor 120. 7(b)
Wal | UPrescri TABLE 8B50 Resi dent5i.
Factor and TABLE and Nonre
C 5.5. 4
Ql 1l Prescril50. 1(TcABILResi de&nthi.
150B,140,. 3
and
TABLE 440
FenestiMandatol50. 0(q) N/ A
Proper
FenestiIPrescri TABLE B50 Residenti
Propert and TABLE and Nonre
C 5.5.7
FenestiIPrescri TABLE B50 Residenti
Ar e a and TABLE and Nonre
C 5.5.7
Duct Mandat ol150. 0(m) 1 N/ A
Il nsul at 120. 4(a)
Duct Prescril150.1(c)9 Residenti
Il nsul at 14 0(.ndo
requireme
Duct S«Mandatol50.0(m)1 N/A
and Te: 120. 4(a),
140.M4dqrdl)y
prescript
requireme
Airfl ovyMandatol50. 0(m)1 N/A
Fan Wal antil40. 4(n:
Dr aw requireme
RefrigtPrescri1l150.1(c)7 Resident.i
Charge 140. 4(no Section 2
Veri f it requireme

2Q@2Zri tl e 2@r aOASIEL

Documgsniefdi
N/ A

CF1-RCH) 1E,
NRC<€E NV,
and CERWS3

CEE&CF1-RCH 1E,
CEELCF2-RNWV ]
CEELCF3-RNWV 1
CEE&CF2-RNW 2
CEE&CF3-RNW 2
NRCE N 1E,

N R GE NW 1E,
NRC¥NW 1

N/ A

CF1-RCB 1iE,
N R C<E N \E,
and CENWI1

CF 1-RCH) 1E,
NRC<E N VE,
and CENWI1

N/ A

CF1-RCH) 1E

CF2-RCH20-and
20b,
CF3-RCH20and
20,b NRCC-EMC
and NRCY 44
CF2-RCH2 3 a
through 23f
MCH23a thro
CF2-RCH 22a
throug@6F2Rd
MCH22a t hraq
and NRICGEE
CF 2-RC H25a
throbfgh QF3
MCH25a t hr 6fu
and NRICGEE

R& 2 0 2MFREST RDE2 4



Mar ket Aama®Rggubkatory Assessment

Title 24, Part 6 requiremantspefriereadmghoutf afetty
1000 hrougt P@nning residential and nonreside

requirements apply to each multifamily buil di
or aboviatlihtsa&l®lra es in height and what percent
up of dweBkWhnho§gyungtand consol i datmunlgt itfhaensiel yr e

buil dinge Statewide CASE Team intends to stre
enforcfedmnt di ng dampahidewnd lsgmpeecrhsa,ni cal desi gne
energy conest atbER$sRaters, and energy efficien
i mpl ementers.

Al'l submeasuresDpeaCApSoRE@d ritn orhige gat eemepins i n
201lr9dsdenti al or nonresi denRaratl 6.halphese mda sTur
been vettedetviCh&®Eg!ls tfuodti eeseschni camafkasi bil ity

availabbadave ybmphemsenotedsisrf urhdlyti family buil din
California.

CosBf fecti veness

The bidtroeofg B/rCat i o ¢ o nbpeanresdst dtshieev i thag st h eo veeast s

t he-y2@r peri odProop oasnead hyesongsehavea/&ati oorof 1.0
greatreenef fecti ve. HBheatliaoc,getrhd hfeaster the mea
from emeestgyi ngB/ Cdthigso b measaureammar i T2 & n
SeSecthfomhe methodol ogaphdasesmpbedidect heeness
anal.ysi s

2Q2Titl e 2@r aCASEt R&E RO 2MMFRES T RDE2 5



Tab2€ost Effectiveness by Submeasure

Subemnasur e Name Applicable ClimB/C Ratio
Roof Product s CZ -1911 315 5. ahd grea
Roof/ Ceiling I ns Al N/ A

Wal IFadt or cz-b1,-18, 13 0. B8 28

Ql 1l Cz 61, -18 1. 2191
Fenestration Pro Al l 0. &2 32
Fenestration Are Al N/ A

Wal {F ald tFeern,estr at i Al | > 1
ProperElyectAdilc C

Duct I nsulation Al N/ A

HVAC VerificatioAl(lrefrigerant- cl. 839
15 duct seal-1dg

Statewide EneEgegrWapamds GreenhusHgEG Gas
Emi ssilonpact s

Tab3presehesesti maadred dckenmreapgadhyct s of t he propose
c hantgheat wi | | be realtihze f 2notedthissavi deh e u2 0223 Ti t
Part 6 requireméeinty®taar stiameawi decenergy i mpact
by he fomébomwilegtri ciitgyi gsaatwaintgss per y earak( GWh/ y
el ectrical deimannde graewdaytcta $i W) gami hvongshenms
per WeMdrhe(fymsg , admepemunehttTiD@mer gy sa&aviongs

British tper mgbbakbt(uBg Spctafoor mor endethai F$r st
year statewiadecuilnptaecdt sby t he SSeacttdisoonde aCASE Te
details -anithenpegy savings calculated by the

2Q@2ritl e 2@r aCASEt R& 2O 2FRES T RDEC2 6



TabB€i rYeta®t at emndyegntmpact s

Measur e El ectr Pea Natur a TDV
Savir Elect Savir Ener
( GWh / Demar MMThern Savir
Reduct (TD
( MW mi | |
kBt ul/
RooHr operntTioesal ) 093 0. € (0. 34
New Construction 0.1 0.1 (0. 7.
Additions and Al te 0. 7 0. E (0. | 28.
Roof/ CeilingTlonaul 0.C (0. (0. | ( B).
New Construction 0.C (0. | (0. | ( B).
Additions and Alte N/ | N/ . N/ . N/ .
Wal IF ale t(ofrot al ) 0.C (0. 0. 53
New Construction 0.C (0. 0. 5.
Additions and Al te N/ | N/ . N/ . N/ .
QI(ITot al ) 003 002 001 15
New Construction 003 002 001 15
Additions and Alte N/ | N/ . N/ . N/ .
Fenestration Prope 6 . 1. 0. 33
Newonstruction (0. (0. 0. 50
Additions and Alte 7. 1. 0. 2 8.
Duct I nsulation (T (0. (0. (0. ( B).
New Construction (0. (0. (0. (0.
Additions and Alte (0. | (0. (0. ( 4.
HVAC VeriPaclkhadgeon( 8. 6 2. € (02 29"
New Construction 2.1 0. € (0] 8 6 .
Additions and Alte 6.1 1. ¢ (02 21
Energy modeling of envelope measures consiste
potenti al across all S$Sawuirrngnaul werdfamdbdbWkipe odod g1
and 3 theéewebkl| pegasunsiBowtni ofhe-tth.i 3 Ener gy | mpact s
ResuThiss i ndiiamptreos etmedittes cwpa®eand rriepgtuiiree ment s

have reached a point oih diomenicealiesg especnsl |
wi ndowsceidnug t he thermalcodnd het ienigteyp oiprec il eade d
energy use asmddlearbiud dildei enegdiddsd ntgo pur ge i nter na
unabl e tot dricsssglp atthedesleo®wl epei nNngs iprertemrsrin r es L
di fficulty showiofppocesnt iafl f pctoiposresla ®iordges c han
not hi gh ceonvoeurg he ieon mi ni mAddicbbisonalary atvamisanc
CBEGRes and -CB8m0del ing al gor imi mmsmat esolrt edeinn
negwd isavings i faodet fef eWwar ewlhbeurid dti meg ostelcegror )
softwat eud aft feidaivemtg sbecomen cpaodedrmn waarsui t of a
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un

I fied mul tifamily-ecfddec ttihvaetn efsast hreevgSuti arteénweicndt s

CASEealgrouped submeasprescriptive packages to

ef
re

fectiveness amavemt adngo ceaesdetsamd eeridsher t he
si denbdhnaks ocdheanpttidariss nec esd pieunebheady | osses

cer thaiiin di ng .sulBhteat ewwi sle eheomystUobsmeasures a
typi caddcyatitoev popudfdteicaldidofiplsioiw.s I n ,dadigr egat e
proposed changsetat eegnuetreg yi ns anveithgs from envel op
Since theuet imodheol currenheHyAZCeri hecaof owapacl
savings were estwomektagd unsdi g model i n@omd.uct | e
This is descrdi.b2eedlhi2zs Septoach accounts for th
t he spacei algedatriessguland docclrietags edsg bt eenr t he sar
capacity to the space. However, it does not f
associated miingh aciorndtihtaito i s subsequently | ost
envel ope. Tshearnetfiocriep,atieted t hat this approach i s
energy savings associatedThea tihn drueds e eiar i enrge rny
from the duct insulation measures i s mini mal
Tabd4presents t he e SGHiIGMAIt £9a sasvaocii daetdd @  wiretwlp o
code chandgéhset hgeat andar déAvai e eidn GellGf eeni ssi on
measurmatirninc tons of car@en rdiCORiedss eqpi vaheent
used in developing the GHG 6 a tangégpsp eanrdeifxprG vi d
this HThpombnetary edl| @G odmiasvsoiiadns i s i ncl udec
factors incosadéeciiavelnesiss .
Tab#e FiYeatr St aGHEmMdesi ons | mpacts
Measur e Avoided GHG Monetary Value
Emi ssi ons GHCGEmMi ssi ons
(MtricCODeersy ($2023)
Roof Products 15° $16,
Roof/ Ceiling 1| ns (47 (4, 9)¢
Wal IFadt or 1a $10, 7
Quality I nsul ati 51. 8,1
Fenestration Prc 4, 7C $4 951 .
Fenestration Are N/ N/ .
Dudtnsul ati on (4¢ (%,903
HVAC Ver iPfaickatgiec 1,9 $207,
Tot al 6, 8 $729,

Water and Water Quality I mpacts

Th
qgu

e proposed ameeasexpgected to have any i mpacts
ality, excluding impacts that occur at powe
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Compliance and Enforcement

Overview of Compliance Process
The Statewide CASE Team considered methods to
enforcemeaess for multifamily buildings in de

of Title 24, Part 6. Perhaps the greatest ben
relevant multifamBhypchagpuier eame mtr eec ttiha Mdsu glh2 M.i
thrmupg5@odl d be consolidated into thhmpeaeaidulch:
to multifamiredboi hdj hgpp heeth sobchapter to s
coll ect the raeqgmuilrtédmertdd yfgor

The unificatiahi guabmewamrdes®i ghgantdeeamantsi mil a

assemblies and meecghuaintiachahlyi ssipvaitlelmsompl i ance an:
enforcemaknrgboggui rement s si mpl ero fuord edrnsdt lachidn g ¢
al liomdgesi gn teams to mor e esaosliultyic o ruse-gsitdi dayn dc o mp |
highse buildings on the same site. This unifi

programs to address mul twifeehmd il ryg lbaii g rda girgasm od e s

Th&tat ewASIE Twamked with stakeholders to devel
compliance and enforcement process ahld haveden
omnwarious mafTkhet campbdbi ance process2.ibsppdéscri be
thahe proposevdHeéeasaoanemar ket acAppendisx dEscri

Field VerDifagmastoing adafdctepitgance Testing

Thproposed restructuring does not change fi el
acceptance test,i nhgutr edgoueisr eanpepnitys exi sti ng requi
buil di ngs typewh e tdheepre nsdpeanictresgpcac redrist iscemr ve i ndi v
dwlel ing units or multiple dwelThegStuat ¢ wi e d/
CASE Team recommends field verification and d
2019 Title 24, Part 6 r emainnduwittehd tbhye esi anmee re ma
Rateacpeance testAT.€rhnician

2Q2Zritl e 2@r aCASEt R&E RO 2MMFRES T RDE2 9



1l ntroducti on

This is a draft report. The Statewide CASE Te
comments on the proposed code changeaesafand t he
report. When possible, provide supporting dat
commeirst ggedstreevi si ons wi | | be considered when
analyses. The Final CASE Report wildl be submi
Commi sisbecmembe?2o0.

Email comments anddfouygfeesitsit@arksbhyde delBO&r c om
2020omment s wi || not be released for public re¢

with stakehol der s.

The Codes and Standards Enhancement (CASE) in
to support the COanmifsori minad SEnMe&mgey gy Commi ssi on
Cal i fornia (Emietrlgey XZdo,dePart 6) to include new r
existing requirements fe@alviafromuisatlecheaotl @rgi @\
(1 O8Bacific GasCampamkyec$HSamcDi egoarGhesu tamedr rel e ¢
Cal i forndandedtiveoo nPub |l i ic €dyL oGw nAendg elUteisl iDDepar t men
Water andnBo®Wwacramento Munidiepa&l nUtrielfiery eldi g to
St atewi de CASE Team wite Auitdmglo)ndsiomrge dt teni GASf f o
program goal I's to prepare and suUbdfmictt ip/reopos a
enhancements to i mprove energy efficiency and
buildings. This report andntdéded kedei m hamgea pp :
effort to devel opf tecthinvemeés anidnfcorsmati on for
on buil dienfgf iecnieerngty desi gn practices and techno

The Statewide CASE Team submits code change p
the state agency that has authority to adopt

Commi ssion will evalwuate proposals submitted
st akledheor s. The Energy Commi ssion may revise or
Commi ssionds 2022 Title 24 website for inform

how to participatepsn/ thewpeoeesgagn-dca. gov/ prog
topics/ progreamsedhfuiicsitieanncdyar cbsu/i 2-@ 8 hredyf | Ci ency

The over al IDrgpgdAS EeodRo rttipreisseattac ode change propos:
multifamily Thesteporwaricogtai ns uperottihreenrgto dienf o
a

change.

When developing the code change proposal and
presented in this repam ,wotrtke dStwa tthwiad edn UV R E
stakehol debsiilmehhgdiofdgi ci als, manufacturers,
program manaber284 energy analysts, and others
compl i ance€l hper gpcreospso s a i ncoreiowed edu rfiereg bpawhk! ir
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mailto:info@title24stakeholders.com
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2022-building-energy-efficiency
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2022-building-energy-efficiency

stakehol degt hwaotr kishheo pSt at e wi d eF eCPArSlEa rT3e0alm® hel d o

Feb
The

T

ruary &rbiay 07290,2 0
foll owing is a brief summary of the conte

Sect?2dMpasDeesscr i pftii DBmaCdAASRe p @mtoers da
description ahdt hé s mé asTuhg escoausnguo teisam t s
detail ed descr cptcehoam goef ihsowva ctchoinspl i shed i n
sectionsmantdsdobat makePaugSttahned.alridisl e 24

Sect8dMarket Apaéysentss thgsmarkenhchodlng a
the current mahikeecttsdsetarcurcitbuerse t he feasi bil it
associated withinhbéudodg whanhbher the propo
overl apx sdvii th otilbears pdr tt he b usiucdhfrnagsest and a
sei smic, sanfdktoyt sechrad dahesher technical, com
enforceabilietxy schall enges

Secté4&&@nergy SpvesigBesupni t ener gy,dudea maomd
and energy cost savings associated with th
al ssescribes thde hmdEhadewiodgy QASSEO Teami mat e
peunéemer gy, rdeedmacrtcd d ne rcodrs@W i ngs .

Sectbh:€onst QGonsé&tf fectipreanstess t he | i fecycle cos
effectivemneadd sanalcy uidest Amati esrciuaslsd oaand | ab
required to i mpl emaequa rtthitefi imkeacfuner ametnt al
al so includes nestimmat ea$ onfa, nitegeua,pene ncost s

|l i fetime and varaisesws i mdreido dviid hc o £tpd acement
during the period of analysis

Sectb:6nrYsetat aSewimpeapt 8 s ¢ heetsat eewniedreg y

saviamrmgded envi riommpmaecnttsp Foofp otshedde change for t he
year tahf20@a20 dteakeef f.€8bt s i ncl udesentehredhymimolunt ¢
be saved by California aondldmpgcbsnerscaed:

reduct imatsewiioanth emphasi s placed on any mat e
consi deriend tthoex isct at.e Sotfa tgrawiedidoo unSnep agcatss ar e
al sepbedhsecti on
Sect7:@nopoBedi si oodéamg ulCacqgoen c | tuddreespwir t h
specific recowimmend@debeasi ond¢r padddt i ons)

| anguageStfaonrd ®ehflee f AppendAlctearvat cul ati on
Manu@ACReference NKampal anampdoMgnualn,ce
document s

Sect8omBi bli pgeaphyessadtrelcaets t he St atewide C.

used when developing this report.
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AppendiSx aAewi de MBawobodogpbroegsyent s t he met hodol
assumptions used to calcul ate statewide en

AppendiExmbBRdded El ectricity ipmeWanhers Méthod
met hodol ogy anus e dcsau oogutlhesdk res termbceidtdya d
water(esge., electricity usedantheshrearvwg,y mov e,
savimgsul t irreg ufcreadmwat er use.

Appendi xEnQvi ronment al | mppar cetsse nMest tohdeo | ogy
met hodol ogi es and assumpnpiaccnGs$iGomed st onsal ¢
and waderqaual i ty

AppendiCBERC Software |ppecseefi € eabanbnproposed
changes to the compliance software (i f any

Appendil mpBctCompfli anceoRr Mae & € tp rAecstboortnss
the recommended compl i anae npgmafrakeesds. acotud rds i

Appendi x F: Summary of Stdeokceuhmotlmdedsf oEngagem
ma dteo eeagradyoalblo rvaitteh mar ket ac.tors and exper

AppendiAXdd&Gti onal Details pnedenssraddntl gn
relevant anfhodoysibBedetwtai | snsul ati on submeas:

Appendi xNoHmi nal Sa wirregssa ofiasbnlaels savings for
Ssubmeasur es.

Appendi Marked UppSteamrdesdul | mul tifamily ¢
|l anguage, -upi ttlro méhrokv wher e | anguage differs
and nonresidential <chapter | anguage.
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2 MeasDescription

2. Measure Overview
The Statewide CAS&ddetamopabpobapters for Titl

mul ti familTyhebuiinltdeinntgso.f the proposal i s to:
1.Si mpdonmyl iaammdcenf obyeenemgsol i dating requirem
mul tifamily dwell i nagr aiatto amuds pceotnanihoi nt yu s e

chapters.

2.Create equity across multifamily building
through unified requirements.

3.Establish a plathfeoEmefrggmCwmmée¢ls si on, St ate
andt her st akemovledseernsg acgagn ef fi cueahqguwesobutio
mul tifamil(yan@uidli disnopgbémdame mMmmonresi denti al
in future code cycl es.

Per the proposed definitSieecn2.odh, impt bpbamdl y bu
chapters would appl y,dted i meido iRfda rRiclcy gbhueicled i ngs
generialcllaupdaer t ment buil di ngs, ctoowWmmo ums eisnsgr e at
t han habietsa lolre eass,siasntde d | i1iimgl & afca riiltyi ebso me s
R-3 occupancwobtid diemgs n swubjsectr etsh alfsind raladdw
hothmeoltend nonr ebsuiidedndnidasl remain subject to the
chaptMirx-ade buil dings would need to comply wit
for dwell icognmomi wsa&ndérwiath applicable nonresi
requir enelnlt spofloerir ons of the buil ding

The tphrroepeocsheadp { 469, 170woahd &€80r mandatory r
prescripti veanrde gpueirrfeomermatnscandppddathon and al't

requir & omeunlttsi f ami | ysachwle Icloimmgp nurairtea spaces. Thi
each chapter would include pdrtuiserds umfd-eTi ttlhe
ri se residential andnamrdroepeosri dsepnptpiiaflc esteicotni otnos ,
multifamily buildings. The chapters would inc
mul tifamily bui] dwingls odtaddr ihragihos by asseml
application to dwell ingi nothi dsaylsad re ms ossegwavriantigee a S
dwel ling units or central sysQeennesrtashetryv,i ng mul
uni ficationrwsélrapptdgnt owl and nonresidenti a
buildings as foll ows:
T Where eddstct i vestrtihnegemotr eof t he residenti al
requirements for roofs/ceil iwnggpl wat 6 s, fI
mul tifamily building envel opes by assembly
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T Residenti al HVACSerce guwinsemn&®t §, 01 50. 1, and
HVAE€Eystems serving indioMireésaldeciwelal i m@qunir
Section®2 1hA0oygh #AM2Aah.ds@pply t o HVAC syst ems
common areas and central systems serving m

T Residential domeguicement ssaapply to indivi
systems serving Tdhweerlel iinsg nuwonirtessul ti ng chang
because t heri2s0el 9 ehsiigdhent i al requitireenents re
residenti al reqguirements.

1T Residential | igadpphhy treqdwelelmemdg suni t | i ght
fixtures controlled Nommewiddeanti alwell il gmtgi m¢
apply to common ar eaflhainsd ionuctlduodoers srpeantoevsa |l ©
exception for nonresidentitalofoddhwepamnide d i w
areaaad theaei ghreshold for compliance with
l ighting requirements.

T Nonresi derttiralc @ower di swiidbutipphyr éguiat é m
buil di ngs.

I n addresbnutodied e2@t®&q Piaremeént s, the mul tif
may i ncdwdmreeasures or tbheangesi adopitald and/ or n
buil dioc2ZiIA2 tl e 2ZheP&nergy Commi ssion will con
measumei vidually, therefore these 2022 measur
Draft CASE Report. Forprmopeaesdd f2o0d2atmwlint iofna mihl
view draft CASE [Rtetpmg :t/s/ tpiotslt edd sattak eh ot der s. c«
types/ multifamily/ 2022/

This Draft CASE Report includes feasibility,
St atewide CASE Team conducted focrepaospdsed ch
stringency for a speci Eacch unbuntetaiisfaarmielscer b,doveldd i n
organized by cadardgpagye (ecanryEbwipestamgesul t i n
decreased stringmuwulctyi feml thy rsg etcy ded8 ,«CA Sle TSd aarmh e v
has conductedesamercipyptaimrael ywshe energy i mpact by
statewi ceh.anYecsh ar engipap osneed of t he foll owing ¢

T To align betweehi dlieezgenPar’rwd®r 8saddat dalf
and deenstwihaelr e the higher stringency standar ¢
ef featrwves al Ibumulldgiinfgassmi vari ance bet ween t
model ing .pl atfor ms

T Where differentiati,onphbyys iccoan s tarsupcetcitotni aotgy ppee

i's not akopl iexaalmpddeo,wst do dnuortabhidvieey, water
penetration, or windbuwpielndipntgdriceeebhi tabter ns
stowvieedgwdoabitable stories or more.
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https://title24stakeholders.com/measures/building-types/multifamily/2022/
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T Whe a common multifamilynboailhdiveg acpmeacmrcen
option in Tutflken?t4t2anBl8rotl sbexSamplattilatr oonmds
for-rliecwe multifamily.

2. 1Bdi | €invgel ope

Fomultifamily envel ope requirements,aptphley St at ¢
t her ma r i neggeunitr dore¢ wteen t he cur raemde sniodhernetsiiadle nt
requiraemenss al l mu |,talsfeadndi@ syc rbi witlidvienggass pect s o
assemblsgudhnpegtse fi ale, cratasngembl,y nst etaldde o f e

number of shabbuesbtlee t mg pdurcragnton of di sparate
bet weeni s@ewi dlewitli @iupg b moheaebi t abl andit@h ses)

resi dleuwi i ¢filonbgesbi t abl e st ,ortihe ss wpirrlolpohsaayle di f f er
|l evel s tofeliampae to the currentricoafehibased on
desi gnlalte omroposed changes and i mpacts are sur

2.1.1.1 Submeasure A Envelope: Roof Products

Thi s subnpepalstshree mor e stri nrgequi pemesrctrs pdy vel op
(low or steep) andetfembiteezohlkei,sacahgege woul
sol ar reABRand ntcreer(mal emittance for | ow sl ope
t hrheaeb i tsalolra es in Climatm @obh®std30a6G8. 1bt fwo!
solar reflectance and 0. 75 tCheémmaals9 t&Zhoninded gan c e
11 and 14 for | ow sl ope hrado ftsst olrrd ebsu.i | di ngs un

For steep sthappeodosedflf cspadmotiee®SRd qui rement for
buil di m@adi ftsetbxira es o€l gmabe eZonhbkbtoughi gn wi th
current r efgouri rbeumel ndtisnhgasb iutsadbelre ¢ ® ur

This measuneé!l iadpla éttisan ¢ eamdl roofs whenf?t50 perc
whichever is |l ess, is altered.

2.1.1.2 Submeasure B: Envelope i Roof/Ceiling Insulation

Thi s submeasmarned aad popdiyises i dmax i @dfmact 0 r 0f6éBr

t heei ling oromoubhtftbamirdphgs. wApphlndat oc g
nonresidentidlacmaxismonne tad®S & .Odaabcd r0 woodl f r a me
andt her troooedtst i ci m obouisl di ngshabeistsabblhdéa@as f our

Apppryescrliiopi ises i deeadq uiald e melTnatbd 20-Bd&mi gh ri se

bui |l dviinds,atitnicdsu @ph g oho8lhe(cbke lionwvs udpat if om maing le
at taind@pti on C (ducts ipatbwHyrsibwmielddispas el)ess
habi tsalolra es wiatphpdluytg hastetsii dge,mne¢ $ i@adlfpatct or

requi rememygs bnoettha It hbeui | d4 n @ noawdtdhresrawd d c a.t egor i e:
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2.1.1.3 Submeasure C1: Envelope i Wall U-Factor

Thiwal | assembly tbeebmabhsueei s btUdibacceteosr wal |

requirements from the 2019 residential and no
requirements, by wall assemblVVheyapppr 6achall
retaecesmraetsiforg select wall assemblrefseedbrarnek&po
on code compliance and serefsar de mgntf r@oampg lhiec a tnit

bet ween fire coYeatbOdi ehergyg, cPdet (Title 24, P
references withiwouthlidé oevn §ngwehecgde wadtl hagwpes t
constructability | imitati onasdherdeeatsce smoti @eageans
factor reghamewkht ewwiat fi Thaglesh, e bwil nc | lnekes t
proposed watypawistembadyrgdateaddpyesaadi ptive require
climat.e zone

The submeasure covers new construction buil di
Additions must comply withitvhee rreegqw i acemeetnrtsct iE
of existing wood framing is exempted. Alterat
factor | evels that are not tied to the prescr
Associated, this proposed submeasurehmpdates
details to i mprove croinssei sat-nednschyi ghbed eMeienng | noemt h o c
1.Use the current nonresidenti al model i ng met

surface areas and orientations in the Stanc

Proposed.

2.Uséhet current residenti al model ing method t
type(s) in the Standard as was modeling in
Tabb:®ropowWaldH alt thoywa |l | As sTegmplel yand Cl i mate Zone
Wa ITly p e Climate Zo Mandatory Ass Prescr
Uf actor As s emb-
f act
C7 -110 Met al Bui |l di 0.0
Met al Bui Spandrel Pan '
CZ 16 Curtain Wall 0.0
Framed (w Cz-51,-BO, 12, 0.0
metal ), h
rati-rng- (2 cCz 6 & 7 0.0
hour s) Cz 11,16 1 2x4 framing 0.0
Framed (w 2x6 framing
metal) | nohramed = C
) ’ CZ -51,-18 0.0
rati-rng- (10
hours), a
wall type cCz 6 & 7 006 5
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Wa ITly p e Climate Zo Mandatory Ass Prescr

Uf actor As s emb-

f act

CZz -31, 16 0.1

cz 4, 11, 1 0.1

gf@_”’tmas cz 5, 13 0.690 0.2
CZ -160 0.6

Cz 12 0. 2

Eit%_;;tmés CZ -115 0. 440 0.0
Cz 16 0.0

Submea<L®r eEnvdlQu@maé i ty IlInmsautl alt(li@dtdi)o n

Thi s megpypdrieche prescriptgual regui nemé@t)s oaf in
to incl-nuidee hinglht i f ami up b &tol ditceagn®d i t i oned fl oo
areaQll is currernetguyi rae npernets cfroirptmuviet i f ami |y bu
fewer habitable stories in allThd ipmaapeo szeoth e s
change applies to addiCtFiAomsndgrdeatsemotthampp? ¥O t
or to buildingasembngy. dympteasi nwal |

2.1.1.4 Submeasure D: Envelope i Fenestration Properties

Theaee no nonmeaemndatinfty caikeqnuci yrsé owfeennte st r at i on
propeffhi essubmppkbktihéee-wi se r emaneaweraght ed
avermagei mufmadite®qui rteanemul t i fami ly buil dings gr
habi tsa miteheas uscser nainn wall fenestration types

Fomewonstr beitli dinnghsbsme asumea®t es a engberaet onf
energy performancée reeu aimudemtfsa mi Idye pewidli dhign g s
on hwi ndowThepéeher mal npeetrriiecestianmeme r gyi tolded e

T Ufactor, r egarhda antg tcacenrdsuécst ritvhee wi ndows;
T SHGC regarding radiative feat gain through

T Viisht mans mi(tVtFgengcaertdniengamount of visible [ 1igh
through the space, i mpacting |lighting ener

The ¢ wmrornerets icdoednet itaaldl edes f our wWifn dxoewd , c aotpeegr oarbi
curtainwaldndadat@lraefaev nd ®@ort h)e r ebsuinddelnetsi aall |c owdien c
types into a single requirementandvialhl cswvosme v a
compl ibaamrsead no mweiag ht e d. Tahvee rpargoep o s e & atgwood e

wi ndow c aetaecgho evtiletishaizaotnee di If f @ m Elynit rhZmirnee, a §

shown in Tabl e 6
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This proposal removes the distinct requiremen
doocwrrent | y dieofnirmreesdrdeegnutitireel me atpp |l i es t he resi
requi rsetmentttasree amevamnm ghted average.

f Curtainwall and s$bweel-ftdettomwi chawnmst o- t he r ¢
factorB, oand.Bower s t,hee xScHeCt m@icdmeeOW i2e5r e 1t i s
proposed to be O0.35

T Alolt her wApgtblwes :current residentafal@wdihdow
fact o0. 2h dSHGWI InNldcewwsc ept in Climate Zone 1
proposed to be 0. 35.

Fomul ti baml thy it dhgheaebi t abl e stories and fewer, t
Team proposal i ncl aodes@B@G@eguepement in CIlima
1, &aAntPad hceurrent reshasenta arle gwidreement i n t he
zoneésn the residentdealledACad S ME Bx @ .sPidsiootno
accounmofilefiag discCkpmatygaditéed wk,ens5-CBECC
Res and -CB8mCWhCBrEeCRes shows Th¥eneaggduse with
SHGCs, andCCBBG@Ws decreased TDV energy use.

Preisptrviivsei bl e t r\AThrseng uwitraennceent(s are proposed fo
curtainwall/ storefr omtonwiersdaloednet tivaait u emsalt tcihf & rhiel
spaces, modeling a variance in VT has no ener
controls taohinther sptacw 6s Trheatrwer alr edpayleidg WVtTi n g .
requi r enmehnetosa hfborrs wi ndow category to match cur

Tab6:roposed Fenestration Ther mal Properties
New Comdst oum
Window T Cli mate Zc¢ U-Fact SHG( VT
( maxmu)n ( maxmu)n ( mi mu)n

Curtainw Cz 1 038 0. S 0.4
Storefro cz-1s 038 025 0. 4
Al l Ot he Cz 1 0 .03 0. & N R

CZ -126 030 023 N R
*NR = No requirement

This measur e al sroeshiademotniiazle sampdhersacmr e@dii dveen tcioal
compl i ancst hnaett haocdcount f or window heat gain in
and other permanenfHeg rad dii kendt ifelatauacdkes-refers
SHGC and the nonr @& H&GEnNEaaH woasxe asdi fferent r

proposed measure wil/| use the RSHGC met hodol o
mul ti fami |IPyerwionrdmoawsc.e ¢ o mpd v eamn&wiedwel Ifli ns tanld
over hsahnagdmaodgjel i ng @&imperdidtedims comppramee softwar
tool s.
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Theubmeasure proposes to cr eraitee coméds siteemcy b
performadelki ng byeda hiblg St andard window area a
mat c hPrt hppo s ed

For wiandaoew,aht¢i opnrsoposed code has different reql
fixed, operabl e, gl aZzlehde doaoorp,0 saeendd rceugruti aiemmewsd ls
i ncr esatsreidngem clyui | da lmigtsa tbloewues and greater and
stringeéemnudy dfiinfyab it isat wlee e s lanncdr elaessisn.gf st r i ngenc:
ali gnmemdsiwddart i al requireménmtestodivavi modtowpr ov e
addi thenproposed code requi aravaentghtarde alves ad e
thermal propertieBofobotahl|laftaest rahse opmadp @asal
calls for less restrictive requiremefift si swhen
being added or altered.

TabV7:e Proposed Fenestration Ther mal Properties
Al terations and Additions
Wi ndow Type Climate U-Fact SHG( VT
Zones (ma Kk mu)n (ma Kk mu)n (mi ni mt
. cz 1 0 38 0. ¢z 0. 4
Curtain wall [ S.. 1% 038 0.2 0. ¢
. . cz 1 0 .0z 0. ¢z N R
Fi xWidndows CZ -126 0 .0z 0. : N R
. cz 1 0 .04 0. ¢z N R
Operabl e Wlndowscz_126 0 04 0. 2 N R
cz 1 0. 4 0. ¢z 0.1
Glazed Doors CZ -126 0. ¢ 0.2 0.1
Addi tAroewdei ghted CZ 1 0 .4% 0. ¢ N R
Average CZ -126 0 .4:Z 0. 2 N R
cz 1 0. 4 0. ¢Z N R
: 2

Al terations on‘tACZ_126 0. ¢ 0 = N R

The slaomei sued IBdHGC excaeptpromposed forwneWw appbtiy
wiahterations and addi tsif om-SHGTleiqu i exeanemtti om a
Climate Zome#i6l, 3, 5,

2.1.1.5 Submeasure E: Envelope - Fenestration Area

Thi s subnpepalsiuepse ea crliopui isvee r e30 dperwid emdtodvl oo r
area magnicnhunsi ve otfo shkiiyghe glisdis il d rnegs c rhii pgthi v e

risesi déedtpeawc adtbawal | marxearmum8 percent skylight
ratioo-t owe bwui This®gwmeasure woul dToesaoampl yn a d
prescrj ptimelewyarea must comply with both | i mi
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This submeasBadei fwi endl o wr aq eiarteaneanppl y t o al | mt
wher ec urhreeordte sdiisfef eeguitr emenet si asdbased on the
stories. The woruegpd Ok ctel ondea i mum-t wiomdlow i oned f |
area (CFA) ratio requirefme2® perceme awvermhxi
walthti o requiremdmntr dfhed4 WiFphelrdchernenfa-mie td at € d
spaces include dwet¢dmmgnuai ¢sdss acsowes dl asuse b
and property management staff

The submeasure r-emoveg ghazwepgtarea restrict.i
buil dings

The subemeasvwers new construction buil ditngs, a
of conditioned floothadagpeddt enxfPfthhhewiradownar ea.

2. 1SR2ace Conditioning

These meiasmumestappbgesemti sesi deeadquiadse meontal |
individual systems asd@ppaiygnamwreddiidentuindlt srequi
systems serving common areasTlerdd ocaeanundi pl e
requir emeérmatng esrst ri csgyesnteyns serving common ar e
mul tiple dwélelrietflpper emedssicei pti ons and smbsequ
this freppwgton the impacts to individual dwell

— TN MY

2.1.2.1 Submeasure F: Space Conditioning T Duct Insulation:

The Statewi de CASE Tnesaum aetviaol nu arteegdu idruecntesniti n
conditioned space and ducts in unconditioned
hree new caup@mbyi eanrdfidreedturinnsul ati on b,ased o
everaging current erelgoimsee mersti sleint i @dt mntdh non
ectionsThifs cowawnigee havenama@Ridnregd duct i nsul at |
eri f i edkldhaoet s iwidiihdenatdli f i one@ isrpawlealblt ber f or
ucts iwidtihkienatdliy i oned -8 piarcseu | atnidomrR f or ducts i
pacepresducptinmesul atiwoulregenr emé eds

h

w® ul d stegpvag ampéagitul t i fami |y buihladii nspdolrepe s o
and mul tifami lhyw bb dsialmodrid negss awodd hgd ievaitcewral duct s
serving the.dWolrl mudg turmiams | yh abhuii tbadlolneghees up t o

change wouhdraeamasnedat ory duct i nswlmi#i 68 Requir
for ducts i n uncddEamxdisttiimme prsepaad ptive duct r e
8 in all climate zonesoexcnapt i 3 sdnmdpghH btulimbdeohy

st oraings eatheehange wouhdrcecmasnedatoulyat inon
requirémemt -6 ofs®@rppllugtisndinceoantdli ysipoanceed unl ess
verified askFdrow dtemartkragdkeuct s i n i,ndier e oitsluy ad o roc
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requirement would havel hebemRekxkoepteawbdnfvemi Ri
| eakiamewhi ah oaowud d hafvre®RdOntde Bs ed

Cosetf fecti veness analysis diddrestcrji bstdi fayp otvlee
t her etfhoer er e c 0 mmper nedsaetnit ce@r aCAMSBRéep cirst t hahgexi st

highse requi rdemamtdatfoory RucsupptigltBsBhdmneonl!l y
conditioned space (r egavredliefsise do fl owh el tehaekra gteh edyu

apptlo al | mul tiThei éyi dui hdi allgdwi vaadrhd eg hisne bot h
buil diomgsini nsul ated ducts exposed tFordiduecctts y
in all other | ocations includinghenicowdi ti one

requirementmanafat®ry duct8 ipnrseuslcartiipotni vaen dd uRct i 1|
Climate -Zonde,sl@npdp!|8This proposal does not resu
strinlgpednoceys r e uWlutc eidn sitm | ae@gretnaiy h enpifawcat iodng hi
reduced stri ngeinncySeidsh npArikessre natdedda t odne ttahie s

ori gi nals epoppeonsdailx G

2.1.2.2 Submeasure G: Space Conditioning T Duct Leakage Testing:

This propplomadsdaveryficationfenfuldudtamsegygl ibug | d
t hrheaeb i tsabolrda es amud tli € sasmi tifoo bl wii ltsdtibohragse s
gr eamietrbct ed systvemg i ndi vi dluvaclt dswestdeaimsd! @ ng t

of | omasti ome meentoedgrtecatl@r pehaent t obal | eakag
greated@ peéerament | eaPbaggnoestowct $sieéd verificati
are described in ResidemtiEoamuReéeif éaentdppubppédd
habi tsa mlreeng saet threr e i s cmuesemitptyi aet graetq udiurcetme nt

|l eakage be testéperticeenttat keakade for single z:
| ess 5t, D&fFi fheat ex2pehamntduct surface area in
spaceMul tifamily apartments predominantly have

conditioned, typiicrattdryi ovi tvmalnl sa, sadd ithemref or e
i mpactmunotsitf ami If yo bhbuitl|sdiiloeagirgs eaTleirs requiremen
applies to new construction and entirely new
alterandoaddi tions

Al tered duct s ycsotnedmst iaonndi nsgp ascyest ems i n alterat
requireldmgtd seating to meet no greater than
greater@pehaent | eakaggatd|l esassptiedulchi system
scenario is not directly evaluated in this dr
report.

2.1.2.3 Submeasure H: Space Conditioning i Space Cooling Airflow Rate and Fan
Efficacy:

This prpopplesandaveryfication of afiarf | nud tainfda rialr
buil di ngabittsaled es amud tli g sagnitlfoo hlmwii Itsdtibodrgse s
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andr eamiedrbct ed <ywyotlemsy serving indi 83ysuaims dme $

mee3d50 cfm per nominal ton of coolifigrogagreat
furnaces or O0.58 eW paerr cbfana dgfhoers salcl fatel d verif
test protocols are described i n TRheesriedeinst i al R

currenctongparoabl e requirements under the nonres
proposal wonwll d i if mpnagisty bhimii ltsdtiolragng s e abtye r

i mposing new mandator Yhtesteqgqogireqmentemppt ses
construction and entirely necw nodri tcioompilnegt es yrsetpe
alterations and additions.

Al t er edc osnpdai cta yosntienlgs h mechanicadal ceoadti ingns and
requwiorod i ng doeislt ianigr3fdl@do wnemtper ton of nominal
ogreater. This scenario is not directly evalu
in tHe rfeipmat .

2.1.2.4 Submeasure I: Space Conditioning i Refrigerant Charge Verification:

This prpopplesrad s arvieptiifuecati on off omelf trii fg@mialny ch
buil di nlgabittsaeled es amud tli dsasnitlfoo hlmwii ltsdtibodrgse s
andr eamiecrbolsiynsgt eemsvi ng individu@ihedweéescngptun
requirement applies to Clibhaagndosnies Ri alnd Be.
and test protocols are descri b®&dA3iTeh.eReesiidsent i
currently no comparabl e -rresgqiud earetmeanlt sc auched ean d ht
proposal wonwll diif mpna dfty blmii ltsdtibriragiseg s e abtye r

i mposing new prescri ptTihves treesqtuiirege nreeng iniargepnhe n t
constramrcd it hrely new or comptenhei rephiacg men:
systemd alterxeodhdipgawmeaning systems iwi tan tneercahta noir
and additions.

2.1.2.5 Combination G-I: Space Conditioning i HVAC Verification Package:

All three verification measures (duct sealing
refrigerant charge) will am@mpliyt ht od untatneyd ncuolotliifn
systems. As such, they have also beemldwal uat
are presented for the entire package.

There arcedearhgecehgpenbesaoset hi s tanatgohdroemssul t i n
i ncreased sanpiunigednicnygTtieyspee ar e not idni stchusssed i
repbetctautbey will bayvephbmutlttbief aomi,|nya | ptthdojeiegeht s

changes are repr eserneweidsiionn st hteo pcroodpeo/sleadn gu age
Exampl acltundee procedures f orl oadolciarn,c ud md i loenast i n
det er miordaetsiiognpn ¢ o nldoiatdi locnwsl, & t@iman HVAC system byp
requi rsement
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Bypass ducts are notriadd orwesdi dienrdteira It hper d soomwr i pt
(150cndanBderwe pr cahsi bai theesbeprradieiedd st udies t ha
demonstpreatfeod mance kEesaeadssystems.2Zwirdshy sbtyepnass s d
arecommomuil ni famil|Whebrtudi d Ydi ciggsexi st bypass duct
parti puloadt leyyatliicmidtueed thacrmpeerss tfoor repair where
typically within i ndTihreercet |ayr ec oankdy ¢ ia soant eida esgpeatrcae
t hat are nostumbowercoiszilye dwetpilryg desi gn airfl

single ZDdemse gomdg Bupplyshbhpaidghdaes othamal airfl ow
zone cfadrl ihnegat i nwh eor tchoeo | d talgenrd hzaodsrf ea nap toit dhres

i ncilugd wsairng@gbl e speecan elgai paneinlty designed to r
prescri ptrievgeuiarieme nopsionvpirdoev ed peaeartf drhma saene t i n

2. Measure History

Since the firstpebéi,gWteackadckeshawerbeeen a split b
coverage of dnesirdceen tdieanlt iaadn buil dings. This re
buil dinmggsc doveeir ed partially i n oneMuwsletcitfiaomi laynd
buil diipntgdtorheaeb i tsa lolfdodé $ nweddreadquiad e maemi Ise

mul tifamilfyblmbii ltsdtibodirggises ool g @md eresi denti al a
someonremst idal rbeuwiulidsempMhti | e t his may have made
codes weranmasoemtheadstonpr eval ent bui ltdiieng typ
| ogic of this split has become increasingly ¢
focusedl éamsi gghomes miss the fact that neith
enclosure ohragpaquantealtys r e pr efsaemitleyd cionn tae xsti.n g |
Li kewise, analyses of commerci al buil dings ca
multifamily egai@mesnechedwlies or the residenti:
ventil ation.

This situation hadgidcdese@domplaras®enand enforc
difficult to explain to archi tard shuimedcihragi c a
deptament s why two buildings habi tsalesaea@madpit dijeec
ot herh afboiutsatmlrée es, have completely different r.
ventilation, space conditioning equipment, en
Boht design teams and buekgregsddpalraiwte nlhasv ibmgs e
access two sets of manuals and two different

Additionally, to the extent thatimaeltesndhdehyi

and nonresidential code devel opment processes
only can multifamily buil dBahgeebéeypefsdrmialbywbyn
home raommdr e sibdueinltdianlg code devel opment wil/l ben
complication.
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For sewdarealdeveclyocplneeEmtet gg Co mmaissciomrsi der ed
expandhegfocus specifically on multifamily, b
With the growing recognition of the i mportanc
affordabl e hdwesiEmg ragryi sCiosmmits swaan tdieme dtea tr e a
mul ti bamlbdyngs as their own typrei,s e artehseird e rhtaina
nonresidential codes. The current effort is i
bet webansteor yff oasntdory mul ti family amuwi li cdhisn g arde gnaik
reuirements reflective of the type of constru
regardless of the building height.

2.2Bdi Il ding Envelope

The building envelope incpages bommomprRriga s aa |l
roofs, wal,ded &t twlhorsdava t her mal barrier betwee
outdoor environments. Design specifications a
envel ope can significantly affecdtocmeetntheo
heating and cooling | oads.

Hi storicafl yhemdiPwcioed eB 4u fhdhastee Desaar ched and
analyzed for single family or nonresidenti al
buildings. The requiremesntis eday omotmudltwdysni b e
|l eading tocbhampéengeseand confusion among prac:
The problem is rooted in twhkercenrirsautp rsajreiccttsurr
meet resident iwhi Ireergilusi g lepnreonjtescrnt csn rneussit d emreteit a |
requirémenhsonad asaidheresn deeatjo adl ementenémgy cert
measu.r eehere is currently no clear, succinct ¢
Because there is not a single multifamily sec
bet weew itlsieghamidsd omul ti family buildings, with

not appropriate for Froul teixfaarpil lsye ocoomdset rdweetsi armo.t
apr escrciopnpilieance pat hafitdr celsaft oomeprafratstoinc r oo f
assembl yewphenfbohmance model iThe @prprfo@aam@anice us
equivalent flat roof cannot bnhe obemsusecipedoco
codes were devel opeod wirtohouty pae,f ltdatat cost eff
considered.

Findfingsm recefmandelIlodtyehser n Cal iSObppmioa i Bédi son (
evidence that support the need fsernt afunified
requirements and c®9pundede as mb dw &g tawgd ya ntal ayts
examisnoefdt ware differen®kes beadw€EBMBCEBERLCmModel ir
mul tifamil(yf RCui2Dd8ngsudy demonstrated unequal
conditions and model i ngurméd gwal tdhonep!| faemmdc & hraa re
nearly identical buil dings. SCE subsequently
prototypes based on culrTrReROn t20cie®yg trrucd ti ioon titrreenrd
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identified during prototype desdamremciendiedc avtee
envel ope char act efr,o satniegtfoirosfe minlrteief ami 'y bui | di
suggests that a demaircatb winl dieh gve euspt boloa etshr e e
and higrhabutsalolrda es or grbatearwywafyobemal tifanm
envel opes.

Developing unified and consistent envelope re
can address many barr iTehres ptroposca camell iogprec ene
mul tifamily buil di ngisplags® dfaseadn ownl itchaet-ipmrg nanc
and higke multifamily building standards whil e
sector as a whol e.

2.2.1.1 Submeasure A: Envelope i Roof Products

Prescriptive requirementlsomirse |amrwdsHiynsli tmi fl ami
buil diondowi ng t kd ochasnde -ddotawespt e gor.Dizvae n geances
armi nor and cdeapean.dd etep eslooper equirements i n t
nonr es icdoedaet ceearl i pvreidmar i | ye nbearsgeyd noodled ri tnegr i n
commer ci alr abtuhdrditnlgassre hriegsh dentr atledwda e@ipngs t
roof sl opes.

2.2.1.2 Submeasure B: Envelope i Roof/Ceiling Insulation

The prescriptivesepmudons ffaoni [lyowwoptdfiogsfdatn
r oowist ha tntoi wheixcd hsa n oens t i 7nppaetrecde n&@ of nmruilster f ami |y
construxcda oAppeddia AolLores . Tamdap dreettdhsadislob t h e

Titl e 2¢qdcd? ®radt ela wd naotvteilc assemblhy gimet hod, t h
performanceiatci udgeWwhtoh the roof declkdidn tda owm
to the traditionally placed insulation on the
bar rTihcarpdat es to the 2019 nTcirtelassd2t4i,tinlReanrdy 60 fc ohd
performance atticss.Nei tmoesrt wpddanad ec xrosnieder ed t
effectifoenasstsi c fl abmmonf sn nruilste fcaom sl tyrhudotwi o n
use the performance code for compliance

Simi |l anbwr et hcdheanptticearle r consi dered the applicat
assembly-rfiece mMughi falmbubghbesutdi ngs,thwrmre etsh ay e
do occur, they are typically on only a portio
However, the energy dynamscgof frs@windirrog®fc lag ®&ra
consi stent r equrioroefmeanrtesa sf oarc raotstsi €& hien dnwgd tt i yf .a mi

2.2.1.3 Submeasure C1: Envelope i Wall U-factor

Cur rceanddee qui rsé oveonofdr mewla Iblest ween the residenti al
nonr esicdheanptdéaMe rlgy cl i nMiahecbkomat-b,-286ndaa d( 1
13) have more stmwsingetehe reg,jathdhtme @t heodes i x cl
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zones have more stringent es iecdoedner.ie adeondtes dienv etl hoep
research arrived at these rwaghhbgemelhitess conss tds
prototypes, and usi ngShdoirbtieert dvin tt ddssmfntbvea rseo nteo o |
fi-aeede requsihrceudedntasl | oovetf becmbve I naobdawi ng op
Uf acwalrl assTehneb|1201s6 resi dedtwal | cod@euiupeme et s
consider 2x6 framing with rigg &oaettddrircaloai mdu
0.051. The 2019 residential code wupdate incre
for diamglley b @i IOdi8hid ttot find that the same <c
effective in the gar de. hsnsdyiliceca tndust ttchiaatmethty pr o

nonr esioOd eOi4tRRiaeclt or requi rement 1 n-1@Isi maotte Zones
approgromaltti f ami |A/ sbhiumillda engists 0Ok & tmiZa nee 2 na@l
7, where r esairdeanaeidaladté® dee qauirreecmeemtt laismi t f or

ef f e,ovoiofde a mead, Wihsinoenr e s icdoedaet I B Vad d wéetr0 5 9
requi rietmetnte 2008t batedemd antteai ned ever since.

Nonresiadedhd icadvel opment res€amamedf owaeshd st mat md
predomasaembly method for commerstalucburhbdi sg:
with curtain walHewdwmerail th dialmdil ygs met al fram
rarienvol aedesbhDmiAdredenmubti Bwkll | yrag comidtisng t o
an Evergreen Economics survey offEveurlgriegemmi |y
Economi c.Me2 @20 )wadinsegd due to ther mal bridging
to insul Bft &csttymrilchw neeses i gaer Upraesori pt il o&wanc
than for woodlToéenthmedefwlddastsf. vei ency of wood fr

t hreonr esicdoednet imaali nt ai ned a split between met al
since at | efagtl Parnttelo@@ W6 t h si gnUffactamnt |y | ower
requir éoeonotds framiddwiifbasral der,f or mance model in
nonr es iAdGEM taisaslu mels far anmeé @& staalnld aasd tfhoer al |l bui |
based d6nndheg that metal fr almeids wadd e satrmew tgtr wer
approprmaltti ff @ami |Tyh ebruwifllodrisn gosr op o s al ed{ i minates
framed walelntciarteslgye sayntdhe Proposed wall type as

Standard assembly for each wall

2.2.1.4 Submeasure C2: Envelope i Quality Insulation Installation

Title 24, Part 6 has included QI HERS verifi
data from the HNER®dIr dyi iaHhEERIDt, of e giest er e
mul tifamily projects took t2h0el 6QI IF opre rpfroorjneacnt cse
constructed from 2014 through 2019 the number
projects. The adopttohamil| Il buamdhggms appears

Ql 1 became a prescriptive requirement under t
sinbéamily -rainde lmwl ti famil yrelsuidlechitng@d. QThe CAGEC
(Dakin asmmmd 28EbWnd Ql |l ef bebeivestn all but CI i
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results were based on |ifecycle cost analyses
and usingunant egiagrhdden style multifamily prototy
Statewide CASE Team i s proposing Qlpl ttoo 48&p ®I0Y
f2CF A

2.2.1.5 Submeasure D: Envelope i Fenestration Properties

Energy mofdieh diohger mal i ¢@wsaorpiersat ween the codeos
nonr esiadnedn trieasli daeamei pll asebaolravssu Irtesv t hat do not
with each othemrsiel mesaumad s are donecsobnwbtg o
showing TDV savings, VahglU-foghheaws TaDVl € soss sceosnsi st
result than aamadyihg SeéeiSsCinbr edipm omeorutnacien ¢l i mat
zonestreBults across both metrics .stDavw ftehhe ncaem
buil ding prototypes, iIimpacts of building heig
energy manm@dtt | vy achceo uonbts efrovre @ avechad eancleapt er |
resi dennorad eainaiemiavtead he cur r efnetn epsrtprsaotpieopnt i e s
over mul ti pl e coondder ecsydcldtiesh e b asiamdgd epll antiot mei r
predeceThewoonsr.esicdoednet iraelqui r ement sesgpreecimdrleg | en
regarWfiancgfbr s matches the variancedwlhhsre vielde i r
nonr esisdoefnttwaarle yi el ds minor, or evenneinse,gati ve
from model i 6bowsepjcawad ©BEtave@nOudt. t he resi den:
software shows relatively signifi.cant savings

2.2.1.6 Submeasure E: Envelope i Fenestration Area

Cur rremnr esirdeegnutiiraelment s aawe nlbdaoswed oomwal | area r
measure fenesRersaitdieonnt ilailmirtesqgui rements are base
area. I n boddhdedagses, itshe he one most understoo
referenced bpddasctcogfnebeusitlsdi ngwi lwd it fRBertt atydseet b

buildings fall within a relatively narrow ban
maintain a fairly consistent relationship to
mul ti bamlbdyngs. partiacel ariskeesit ladvi n howe!l | t o

fl @aorea ,r dthieo wi ndow tlo nwatl |b eacroemae sr atthfidoemor e r e
current prescriptive | imityl idmo tnontg a prppeaacrt toon

design pradttiideasmiilny mui |l di ngs.

2. 2S2ace Conditioning

2.2.2.1 Submeasure F: Space Conditioning i Duct Insulation

Il n mamlyti fami | ydbot Wwee ddgtsst rciobnudtiea i oned air thr
t hepar t.meTnhter ma | and air |l eakage lacdd yeswhean be
ducts are in uncWhman tdwnted asrpeaciers.i ndirectl y ¢
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sucahs is typical in multifamily buildings with
floensrflpymapstoddbutthe t her mal i mpacts are sma

Low-Rise Residential Code History

Duct insul ationd4d . w2 tohr ag rveadtueer obfecRame a mandat ¢
19921t |l e 23t aPhamd®Sss ductwork was encl osed en
space. This requirement r emai2n00l5 eastsaema&n al | vy
prescriptive i nswkati aefdodre ddquucitrse menn tusnac®ndi t i on

4 . ,R6 o8, Rdependnang a@mncl iand compbli 209048 met hod

standards increas-dd2t heqgmanr6d aaenodt yitnBc rRRased t he
prescriptive réqau8 rkeneerndi ng d&n ncltihmat2ed 1260 n e .
standards the mandatory i nsuloadR 2 nf are gdiu atesnelnc
entirely iandowndr t f-loemadkdaagse lboyw a HERS Rater (ac
Reference Residenti alNApepxandap pir@mmiBdas 4f @r 89 uc
enclosed entirely Thne cpornedsictriiopeta tvaes pdauocetr e qui r e
were also reviwepts bowimtehHdlckacatdat ed i n an attic a
with ducts i n cTahnredintainodme d rsyp adcuec.t i nsul ation r
further refined in the 2019dstbsdafdshéyp at éo
exposed to conditioned space or | ocated withi

ar e met .

Nonresidential Code History

Duct insul ationd4d . w2 tohr agrveadtueer obfecRame a mandat ¢
1995 TiPtalre 24 ,St@amdmonmrsesi denti al -rbiusd di ngs i n
mul tifaumllgss ductwork was encl osletdhenzd0=ly i
Title 24, PagrtdukctStianmsdudrads on r equi.r”2e®eohtiRs i nc
ducts | anatoedliitm oned s pTahceesse orre gowitrdeonoernst.s r e m:
the 201%e 24, Part 6 Standards

2.2.2.2 Submeasure G: Space Conditioning i Duct Leakage Testing
Il n mawmlyti fami | ydbotWwadedgtse dosdiri boned air thr

t hepar t.melnhter mal and air | eakage | osses can be
ducts are in uncWhman tdwnted asrpeaciers.i ndirectl y
such as is typical i n mul tciaft edi liyn Bwiflfditsg | nw
floors, | osse$rcadhiasti bl phetnool arlwhetrreue of

i Nt erssptaicteisalar epnopanigla&kdige may occur to the
ot her zones wi Elen whernbmpreladendy. angpatieakbget |
conditioning spaces that are not aderstiltggne d t o
directly conditioned space.
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Low-Rise Residential Code History

The 119198 e 24, Pairnt r6o dSu caendd acr admsprleisa ndceen tcirael d idtu c
systems with | eakasgpxer ackfe sf aant folrovb,elaosw ver i fi e
testing. This represented a substanti al i mpr o
per cleenageat e.

Beginning withl eh2420nBddarrtdksd SAprcescwepeively
required ttoo blee s= atlleadnpxer c e g u a tafntdb aenebryi [fa w
certifiRadt eHNERaS | c |.i nTahteeT 2z0obDnke s2 4, Paadded St and
compliance credioufesrdéochtungeddbteened atti
crawl spaces @rndb aosfedmentds addi ti onal compliance
|l ocated entirely within conditioned space (in

TheO3Mi tl e 24, Paaftf é6r eSd amedva radesmp | H eemadkea geer ed i t
ducts in conditioned s-pbaakagaeadaiorhaindtéaes. ofT

24, Part 6upSdtaatned aerldsmi nated any alternatives t
zonteer all prescriptive packages. Duct testin
prescriptive methods of compliance in all cli
eliminated requirements to have HERS verifica

of a .homme t he 2d0uOc8 su pidnatcer awl spaces are given
t he PackagedBssgmameaderi fied by the building

The 2T0ilt3 e 24, Paupd &bt eStmonwead ddsuct sealing and
requirements f rmem saurpea efscrr impawlvye constructed r
a mandator )Remauageme.nts specific taddedti dami?2
percent tot a6l pleerackeangte laenadd & @ e 2MWidt3loaut x4 ,dePart 6
Standapdate didlerakaglkama@ge es, ,oap elxicegpttiicom sr udlo
in thadi20@8 24, Part 6 Standards

Nonresidential Code History

The 2T0i0tll e 24, Paadded pglainadmtraelscdeditti ghtenin
nonresidenti al buil di ndgusc esdi minl Tairh ét eol @8h8a t P awrats ¢
St andfaodsresidential buildings with ducts in
buil di ng.TiTthlee 22040,1 Pause &b tSheansdaamedsfi el d verif
mechanimsomnifegsibdueinltdiianigs as$ nw@d azler daddy resi dent

Thapdat e 20 0Thitthlee 28t awdand®$ further increased
duct sealing and insul ation iTi tnloenr24,i dReartti ad
Standapdate added prescr i ptsievael irnege aknadg®teinrt g
during i,nsteaduiadtiicogwkt Isaetr vi ngl 86 8 ot, Dif@o e

with more than 25 imercoerdti tad fohndeldee sdlagtes r at es n
exceesdsipxeg cefntt he fan fl ow of the duct system.
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2.2.2.3 Submeasure H: Space Conditioning i Space Cooling Airflow Rate and Fan

Efficacy
Spacendi tsyganpegf or mance is affected by many f
rate amawegrdmcreasing airflow delivers more he

homa&ndowlean watt draw reduces el eatbBbodtgsusag
have sholwnw tahiartf | ow and high fan watt draw can
both of which beadatoonnéoeasi¥dC pqgqui pdhenodf an
time to cofppCat hteosCowaenktrrsesrigyn 2011)

The 2T0i0t8 e 24, Paupd &bt eStaadchddead dpsr escr i pti ve req
buil dings with centCali maowmc&® n&hr ovghdll&r s Tihe
required such systems to demons/ttran eofai md miomwa l
cooling capacityOahltaceuat ltTehsks 20 0Bf update al s
provided compliance credit for cooling coil a
and for fan watt draws | ess than prescriptive

A CAB&Eprt forTibhéee2@23 Pauptda® eSt andaddsed man
mi ni mum cooling coil airflow and fan watt dr a
requirements to new construction as well as a
(St atewi de CASTEhE€e emmaw 2r0eldlyi r e méRe® 5731 a d cep t2e4d iPm
6 St anrdequasr edfowr eater ttdhanhS5bdrcec fem/utadn and f an
|l ess thamooO.&@ualatt s/Tcaftm.e 12 ,tdlivead @@ 369 €S,t afna n

watt dr aw rfeaqruifremmestress fonrltyher r®wducwih # o om O
0. WMatefchSt at ewi de Codes and Standards Team 20

2.2.2.4 Submeasure I: Space Conditioning i Refrigerant Charge Verification
Air conditioner and heat pump system perfor ma

i ncl udnpmg per anmeofuntgseircapnrtoper evacuation, mete
mal funanido hregf ri ger pmto bl @imad ieels haveasnlyown t ha
new air conditioners in Californiaréfaiilgeémwamth

i ssueCsal i fornia Energy Commi ssion 2011)

The 2T0i0tl e 24, Pairrnt r6o pgSu easnddrei EptSi weer i f i cati on a
di agonosesting for iredlrunfgiesgané memtargeocedur es |
residenti al ducted split system central air ¢
heat pumps with no ther mos €lait maot neexsp a@ni shibadn v al
These presedncluded the Superheat Charging Me
Met hod, in addition to anTatterBddfePprobc6édsta
removed compliance credit for TXVs and added
charge telBasegreduwitr e ments created sRagtneirfsi cant
and contractors. Among these challenges were
protocol, inattention to variable environment
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consi dherfeotri ani cr ochannel <condenser coils, and
met hod of testing. These isJuebewlde Rddt efs &
update, wherein new testing and verification
to ele nmidmeanmtsti ng compliance barriers.

A CABe&Eport prepared imi2Déd428pr Palhped dBt0eb6 andar
addressed unresolved diagnostic testing and v
any energpansglavihedyiedf onroet cerddwect ventess anal ys
(Statewide Codes and .Baahdaydshdeaep@OtL4pr opo:
and minor modificationsaf tfecekngt HW4Ccegetkang
HERRatrs The report adds | iquid |ine filter dr
installation process and adds verification re
Additionally, the 2014 report clarified that

be used basth for refrigerant charge verifica

| ndi cator Displays to Fault I ndicator Display
can be submitted for approval with the CECO.
Report, AResidential Quality HVAC Measureso, w

detection and diagnosis devices was proposed.
alternative verification method to refrigeran
permeonmce with iIincreased efficacy.

2. Summary of Proposed Changes to Code D
Restructuring the multifamily requifTemkeat 84wo

Partt éndSaRed &€ r &mpgendi ceRe,f eA@Moaeaal , compliance
manual s, pamadancemdocuments. The Statewide CASE
generally and then more specifically by envel
which result in changes to the requirements i

2. 3Gdneral Restructuring

2.3.1.1 Summary of Changes to the Standards

This propadal tshwhblept ers to capture Title 24,
specific to multifamily buildings asdeadfitio
|l anguage from thenresidemt.i ale eca WSepttea lodni s repo
f ofrurhull t i f acnhdpyt esrubl anguage.

The Statewi deprCGApStEsheTeasutdsthvaptfers Ti tl e 24, Part
outliimalbd €abd, e alnadbl @
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Tab8e Outline oSfubkapdeédsedt i f ami | yWMaBuialt dirrygs
Requirements

New Section Content FrChange in Aefplic.
Requirements

160.1 BUI LDI NG ENVELOPES

(ageiling and Rcl50.bPb)al20Resi dertqiualr & weetntti
rogf ssonresident.

r -antotni ¢ r oof sB)(

( bwal | l nsul aticl50.0(c), SingleUflasttorofr ec
by ambhsiley type and

(subme&sur e
(cHhl oor and Soffl50.0(d), None
(dyapor Retarderl50.0(g) None
(eBenestration F150.0(q) i

, Residenti al r
highmmel ti baml
(subme®sur e

equ
Hyn

(fh)nstallation ¢150. 0(e) None

160. 2 VENTILATI ON AND | NDOOR AI R QUALITY
(aGener al New None

( bDwel l'ing Unitsl150(m)12

(cGommon Use Arel20.1

(dBar kGanrgag e s Reference

120.6(c)
160.3 SPACE CONDI TI ONI NG SYSTEMS

(adontrol s 150.mM)( i, None
(bSystems Servirl50. 0(h) Residenti al requil
dwel l ing units systeesving indi?

units -riinseéilghislpai
conditioning subi
(cGentr al Systenl20.2 throNonresidenti al ro

Systems Servir appl iseydstteoms ser v
Use Areas dwel l i nd ownistes biul
160. 4 WATER HEATI NG SYSTEMS
(al)ndi vi dual Gasl50.0(n)1 None
(bRecirculation 150.0(n) 2
(cSol ar Water Hel50.0(n)3
(dl)ynstantaneous 150.0(n) 4
(eommer ci al Boil20. 4
(fhnsul ation forl50.0(j),
Tanks
160.5 | NDOOR AND OUTDOOR LI GHTI NG
(aDwel ling Unit 150.0(k) None

(bommon Use Arel30. 0, 130
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New Section Content FrChange in A@fplic.
Requirements

(cQutdoor Lightil30. 2
Control s

d9ign Lighting 130. 3

eDighting Contrl130. 4

0.6 ELECTRDCSPERWBRTI ON SYSTEMS

a3ervice Electrl130.5(a) None. Applies on|

bSeparation of 130.5(Db) areas.
Circuits

(cYyol tage Drop 130.5(¢c)
(dgi rcuit Contrcl30.5(d)
)

(eDemand Responsl30.5(e
Control s

16 0PROCESSES
(aBl evator s Ref er

-
AAG)/—\/—\

( bResi denti al pcRefer
160. 8 SOLAR READY
(aJol ar ready buLReference None

Tab®e Outline of Proposed Subcha@Ptearf o InanMwel t i
and Pres®egptreement s

Cont en
From

170. 0 GENERAL 150. 0(
170.1 PERFORMANCE 150. 0 (
170. 2 PRES QGRPIPRIOAWC

New Secti(Subsecti Change in Applicati

Roof/Cei150.1(ResidentiaI or nontr
140. 3 requirement lianpaptle ez
Single flasttorofr dJqui
Wa l | Il n¢l150. 1 (assembly type and f
(submeasure C)
(aBUiIdinFenestrz150.1(R.es'.dent"".1| require
Envel op highse buildings (
Door s 150. 1( None
Raised 150. 1( None
Quallty_ Residenti al requir e
I nsul atil50. 1( . . )
) buildings wup to 40,
I nstall ¢
Si zin é
(b9pace g 140. 4 Nonresidential reqlt

Conditi Equi pmer

systems seé&rn\wien uli @\
Systems Calcul at140. 4 y ®
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Residenti al re
150.1 systeesving indi
7, 9, uni ts -riinsenibgthi | di
conditioning subme:z¢

140.4(Nonre3|dent|fal reqt
Common Y hr oo systems serving mul
9inh Hioswe buildings
(cDayligh
Common 140. 3( None
Aeas
(dwater H 150. 0( None
: . 140. 6,
(ebDightin 140. 7 None
(fBhotovo 150. 0O( None

Tabl@ Outline of Proposed Subchaptdagr ti2d:nsMul t
Al terations, and Repairs

Cont en

New Secti Subsecti o
From

Change in Applicat

180.1 ADDI TI ONS

Referenoefpredcri pt

1. Envelol50.2( /. qard

(aBrescri :

. Vent il
ApproacIndoor Ai150.2(None
3. Water 150.2( None

(bBer forn
Approac

180. 2 ALTERATI ONS

150. 2( None

Hi gh se residentia

L. ROOf/C14O. O(appl i edatttoioowfoensi de

l nsul ati a

reqguirement a I i €

(aMandat o d : : bP
2. Wall I 140. O( Nonresidential redq
across all mul ti f a

3. Fllmsoull40.0(assemb|y type

Fenestration-prope

1. Envel0150('b2)‘factor/SHGC) bet we
141. 0¢( . ;
nonresidenti al reg
(bBrescri Residenti al requir

2. Space

Conditi on150. 2 systems isnedriwiindgu al

uni ts -riinseéibgthi | di n

3. Lightil50.2 None
(cherforn 150.2 None
Approac
1803REPAI RS 150. 2
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180. 4 WHOLE BUILDI 150. 2

Thproposed restructuaddgdwewbuhdt abheras foll ow

SECTION 100.1 7 DEFINITIONS AND RULES OF CONSTRUCTION

0 Section LD®&f ilrfibRe ommmends new definitions fo
ter ms:

T Mul ti flaumilldpiunigt di ng, other than a hotel/ mot

2 o4 R
T Common useprairveaat e iursteerairera,or exterior, wit
residentivwHerfecuda tiiesl i miwined se x alewss idweealty t
guest s.
The sections bbbwwessmaadiaz € s, Reference Appe
Ref erence Manual sdo caunnde mctaogmphbl € ammocdei f i ed by t he
proporseesdt r uuctSuere nPet thiisnreport for detailed pr
code | anguage.

2.3.1.2 Summary of Changes to the Reference Appendices

Th&8tat eWASIE Team recommends r ef eArpepnecned itcoe st heo rf
field verificati onamtkeaisrudiewimd iddAyesnyvdetido R &

measurcrs pfl B veri fication andmon oemmassBODINGg
syst,emshe Statewide CASE Team recommends retai
Nonresi dent i allh iDgpaafdis&i Report does not address
changesRé¢éePbetdmrce Appaeandriacyessr esult from creatio
chapters and consequemntiisael rreevidsinansalt a ntdh en oln

chaptTehres . Compl i ance | nhparso vceoomednutc tTeedama pr el i mi n.
i@nyifng t htehpatreedasc|l oser reviewer i muiliéespamseyt
chaptTehres .St at ewi de CASE Team may hafhestehe oppo
changes to the Reference Appendices in the Fi

2.3.1.3 Summary of Changes to the ACM Reference Manuals

Th&tandard Desifgonr cnounldtiitfiaowm sl lyd banhddgexgwi t h t h
proposed restr ufcotrurailnigg nnmeeansturwei t h t he proposed
requir elmeentSst at ewi deprCAsSebo tTesela mhanges associ at e
the emaeatoppace condisurieosni &@x.tsdudadmE3a3 .adh.d3
further detail about Proposed and St aemdarrd De
mul tifemtlrycturi S@gcmeé.addure i n

2Q2Zritl e 2@r aCAISEt R& RO 2MMFRES T RDE5 5



2.3.1.4 Summary of Changes to the Compliance Manuals

The Statewide CASE Team recommends creation o
A separate section within thea Meossideantiiadl Com
CompliancesMamhgalhext best optionmayhe Statewi
suppl ement darmd sSe/ctbfomhe Fi nal CASE Remort, p
with the Energy Commission.

2.3.1.5 Summary of Changes to Compliance Documents

The Statewide CAS& Jeagl propbses compliance d
mul tifami.Bgcbi.oadedsicmrg bes a proposal to use the
compliance documents for multifamily building
requirements for nuuslet ibfuaimidliyn gasn.d mi xed

2.3B2i Il ding Envelope

2.3.2.1 Summary of Changes to the Standards

Roof Pr ofdhuectnsu:l ti family rabitgasft upi oduetr opegal
from CodelSe@ccl)ifloln r e aindel®B L &)or nonreei denti al
createet opr aesnd fi mdisveenibfl ayo,f osro e At ect ance, and
t hermal emi tt .anTree $unlrtes rhiodadcdte g or-sleosp,e d orwoof s
d
0
0

an sdleeped raonodf st he refur g memptesd idompet e zones

Roof / Cei | i ngl hlpnrsoupleast@ igoonh e r oo f /icoeni Irienqgu iirnesmel natt
from CodelSOcllAows rexaindlelBp Bl for nonroesi dent. i
createet of unifrioed @pmes crigd snagrabflaygstboat i on
requirements.t wahs sse mielsyw | ¢gastt taigo rri ceaaf tst iacn dr onoofns .
Withhaettis cat®Opadrn Yy tBhsul ati on betaeem roof r
additional c painld nQp t(innosne iCh { @ ndomisyuitl ween t he att
and condi t )forncend rsepwmicdeeennaiianl. Wi tahtitn ct heo of sn
categodtewp current nomypsidamndang@gdmi ¢ daoddl di ng

wo ofdr amendd ot benewdrt h t hree qsuammee ment s .

Wa lUH actTarp:r opcoalol anndhé® eganwalels assembly requi
froambl e -BB5f0arl residenti-@lf amdndmbéeTsitahd @twiBalle
CASEeamproposes t he eackanp twiad nt yadsesseenpll ci ng cat e
used in Thel 2029, Part 6 Standards

o Met al buil dings
o Framéavood orwintehtdail e (rrwo it h ghecel r

o Framed (wood or met abdn-eotwbtohhahdwounahlele r at
types

2Q@2Zritl e 2@r aCAISEt R& 2 O 2ZMFRES T RDE5 6



o Heavy mass 2F¥X15 Btul/ ft
o Light mdBtsrt-KFI7t

For each category, the t mbhkEenaspseecnlfliayebytr he pr
climat.e zone

Quality I nsul atTihopn o b oaspgplltihedri@dqiu:i r € me mt s
150. 1to) RE | mul tidpnmidyfORAJAIifntgs

FenestrationThe oprapogeabestrati on requirement :
Tabl e -BL5f0arl residenti-@lfamdndrafdaei Gd@t Bavli de
CASE Teprmmposes t hda waonddngpw i oant ebf bf eesenti ated by
wi n dtowp e

o Curtainwall and storefront wi ndows
o Al | ot her wi ndows

For each, tchad etgaolrlyanaxp evddmh c,max i MAISSHGC and

mi ni urme qui rsbme i i maTthep rzoopnoes al adds an except.i
RSHGC requiremesneg bBwirl diowgs in Climate-Zones
requirement .

Fenestration Properties ifdheal peopbisahscaeadtad
alterations and addehtonequabémewt s$hbdi Window

T Curtainwall and storefront windows
T Fi xed windows

T Operabl e windows

1

Gl azed door s

For each category, t he -ftaachtloer ,s pneacxi ifmuens RaHG Gnu
mi ni mum VT requirements bayl cdddrsataen zeoxncee p tTihoen
RSHGC requiremesneg bBwirl diowgs in Climate-Zones

requirement .

Window Aredhlei pringc®aimends t hei ndewoéar bat metr
from Code TBabfloer 1r5e0s.ildeh 84 0-@Bf amdndmbéTeh edleent i al
t wo metnrdi adshr @sanoalxdsmum t otal area (as a percel
fl oorof@ea)ceemoba xi muim dtoawa I htoiddper c€hits proposa
al b i meigntafeéi ve prearxcieemensftacanga reqaoaur egnant

resi deode applitihgeer f or mance penalty f400r buil din
percentawesg window to wall area requirement

ACM to all. multifamily
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2.3.2.2 Summary of Changes to Reference Appendices
The proposed code change would not modify the

2.3.2.3 Summary of Changes to the ACM Reference Manuals

Notable changes to the Standard Dewi gh tbe mu
envel ope submeasures include:

Sol mef | ect anscleo ppey arnodo fcl i mate zone

Roof insul ati ohedépandenthodnthere is an at
Wal {f abt or as determined by assembly type a
Quality Insul &brlobhisnaqpapt B b1CFOA 0O t

Fenest Udtaicamd RSHGC byatweg@qawowcl|l i mate zone

= =2 =2 =2 A -2

Wi ndow and wabdsediemtadt walt hereiveerthayt i on
di stributed across orientations

T Window area equal to proposed window area
fl aosrea or 40 percent window to wall area,

T Appltihees 40 pefaenngwasnhdow to wall area rec
t hreonr es i AGM ttioalal | mu | tEil fi amtinhegt ebaix il du mg5s
percenf awesg window to flldgor threea elsiimiemg i @

See Set.tddfonr hi s repowr.t for the detail

2.3.2.4 Summary of Changes to Compliance Manuals
The Statewi destGAIEdTyerare nds creati on of a Mul't

Manual . A separate section withiom tNooenrResideen
ComplianceéesMahgalhextCubregstnto pteicammplnisamde t he Co
Manuals which would be i mpacted by the restru

T Residenti al Compl i &n ckRu iMadierhepgelhiarpeneernt s
o 3.Benestration and Opaque Doors
o0 3.4 Opaque, EhwvelDprRoofing Products
0 3.5 | nduloaduicd n

A 3.5.3 Ceiling and Roof I nsul ation

A 3.5Wadl |l Insulation

A 3.5.8 Quality Insulation Installatio
o 3.@paque Envelope in the Performance Apy

2Q@2Zritl e 2@r aCASEt R&E RO 2MFRES T RDE5 8



T Nonresidenti al Compl 3 Bwicled iMagnukn v €lhapd er
o0 3.2 Opaque Envelope Assembly
A 3. 2R@fing Products and I nsul ati on
A 3.2.5 Exterior Walls
o0 3.3 Fenestration

o 3.5 Performance Approach

2.3.2.5 Summary of Changes to Compliance Documents

The pr ocpoodsee dc hawigd otwh e e xiomtriersg NDRRQHE N M|
Fields would change as foll ows:

T Thavai ldamdmpewmo of Maftiegdinddduds o poRetf ait edd
Per f or manwoeubfée eul pddsaatsedRoocorf Sl ope fitel d (i n
ref appt opreiqautieg eme.nt val ues

T Anew ftioelicdwdi caare awthteitth wio s b pardedseedmatin el
Required roof deck amd ucewfdiudrey si pndsautsdeadli i o n
on o rteétlheppropriate values.

T ThAssembly Type fiel e @uidrFead rflb edopdredi ng
updated to madalclh ¢ oteegpemwi es and requiremen

T Theutpmpul Maxidmum AlflaccdeodfiaM i mum ASIHGCwe d
fiewadwbed updated to reflect tvheuaeppropriat e

T A n®WIli el d witht oan ccihmeoti@gd d xance wolhdsbe add
fi ewodbed di spl ayed f ap 4bOo,iO’@afAtgs wi t h

T The Fenestratopniwinpge fuipellad ed t o match the
fenestration categories

f TheMaxi mum Al |l owed F(etnteisetlardldctaitvoion miAsk@enad
di s poloatythvei n dto®@F A raantdiion dtoawa | | rreatuii o e ment s.

2. 3SBace Conditioning

2.3.3.1 Summary of Changes to the Standards

The mul tifamily restruetsardiemd ipdoppaale xpmldii ¢ s
requirements 1f500.nD (She)c,t iaonnds 150. I (oc )s&,st &2,ms9, 10
serving individual dwel ling units ad@20n@&nresi
throughanld201.450 . 4(c}) ot Bystuegmsu(letl rpviemw g hatadd I/ iom g
common usdhereasposaslpaclkamcgarsleguiorné amegnt s
mul ti baml wwnds four oragdespacestondiesi oni ng s
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i ndi vidual ,dwehtiocrmIgyt thwei tnsonaésiregmui rements und
Title 2&epeP&ettddfornt hi s fruedpomulftaorf amily subchay

2.3.3.2 Summary of Changes to Reference Appendices

The proposed code change would notwmodithethe
exceptmiomorofl anguatgoe pcrhoavnigdees addi ti onal <cl arit
HVAC system are subject to or exempt from fan
prtawolAppl i cation oftodleel| aogimbgtiifalmi lwy tthui | dir
HVAC systems sefrvidwegl iwndgesadbabtwehnherence to th
residenti alf ompiplednidntgeseasn h ol ietsd lolra es (previ ous|
subject to nonresidentnalcadpucabmenH&ERS Vebr s
prot dwmal ductrtleswiagd faan watt draw, and refr
i Bect R&ABs 1, RA3.2, and RA3.3

2.3.3.3 Summary of Changes to ACM Reference Manuals

Thepace cbonsguhbtmesansvoruéh g pllynguagtbef Remi AAGMLt i al
ReferenceSeMadudnii | di ng Mec hd mipcaacle Syosntdemsi oni n
systems serving individuabluidiweiln g nhgeiugnhitt.s, r e

2.3.3.4 Summary of Changes to Compliance Manuals

The Statewide CASE Team recommgndc€e®s mpit e anicen Ma
A sepaeateon within the ResiodeMtoinalesCamemltii an c
CompliancéeésMamgalhext best option. Current sec
Manuahwoul d be | mprACA @ ds wbbymd shsed ruaedse :

1T Resi d&€ampbhi ance Manual Chapter 4: Building
T Nonresidenti al COmppti emce: Mdeaulmani c al Syst

2.3.3.5 Summary of Changes to Compliance Documents

The foll owi nrgi e irsdignmtfealltdiveatli on anwo wkea i fi cat.
coewit oonresidential cer(NRDaodbasesesfdenstall at
certificategNROGM oefmarf i €« aemuelintt ihf arhill y bui |l di ngs
of number of stories.

20 I0QF2-RCH20-Buct LeakdNgewCoantst

20 I0QF2-RCH20-Duct LedkDES

20 I0OF3-RCH20-DBuct LeakdNgewContst

20 IQF3-RCH20-Duct LedkDES

20 1I0F2-RCH23-Ai r f|l eawRaZtoenes Cal | i ngOnl y

= =2 =2 =2 -
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= =2 =2 4 A A4 -4 -4 -4 -5 -5 A5 A5 A5 A A A A A4 -4 -4 -4 -4 -4 A A -

20 1QOF 2-RCH2 3-Bi r f | eBwReartyeZonalb@entr ol M

20 10F 2-RCH2 3-4i r f | eMeRaastuer e meAltIZnolnye s Cal | i ngOn |
20 10F2-RCH2 3-Ai r f | eAWR aZtoen e s C alNi It ihrCg-Q/rCISy

20 IQF 2-RCH2 3Ai r f | eBwReartyeZonal Covint h&€FM&&e

20 IQOF3-RCH23-Ai rfl eawRazZtoenes Cal |l i ngOnl vy

20 10F 3-RCH2 3-Bi r f | eBwReartyeZonal Contr ol Mode

20 IQOF 3-RCH2 3-4i r f | eMeRaastuer e meMltlIZnolnye s Cal | i ng On |
20 IQF 3-RCH2 3-Ai r f | eAWR aZtoen e s C alNi It ihrCg-Q/rCISy

20 IQOF 3-RCH2 3Ai r f leecBwRearty Zonal Covint h&€FM&&e

20 10F 2-RCH2 2-BanEf fAlclaZzoynes Cal | i ngOnl vy

20 IQOF 2-RCH2 2-BanEf fHEvcearcyyZonal Contr ol Mode

20 IQOF 2-RCH2 2-EanEf fAlclaZzoyn e s C aNi It ihnrC-Q/rCISy

20 IQOF2-RCH2 2-BanEf fHvcearcyyZonal Covint h&€F M&d e

20 1I0F3-RCH2 2-BanEf fAlclaZzoynes Cal | i ngOnl vy

20 1QOF 3-RCH2 2-BanETf fHEvcearcyyZonal Contr ol Mode

20 IQOF 3-RCH2 2-EanEf fAlclaZzoyn e s C alNi It ihnrC-Q/rCISy

20 1QOF 3-RCH2 2-BanEf fHvcearcyyZonal Covint h&€FM&&e

20 IQF 2-RCH2 5-Ref r i ger adu pCehrahr egaet

20 IQF 2-RCH2 5-Ref ri ger ahubCchoaorlgien g

20 1-@F 2-RCH2 5-Ref r i ger aWetiCghhalrng e

20 IQF2-RCH25-Refri ger aWitnhearrSeet up

20 IQF 2-RCH2 5Ref ri ger ahacCkhaagregdeSy st e mManuf actur
20 IQOF 3-RCH2 5-Ref ri ger adu pCehrahr egaet

20 10F 3-RCH2 5-Ref ri ger ahubCchoaorlgien g

20 IQOF 3-RCH2 5-Ref ri ger aWetiCghhairng@b ser vati on

20 1I0F 3-RCH25-Befriger amitDChar ge

20 IQF 3-RCH25-Refri ger aWitnhearreet Up
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2. Regul atory Cont ext

2. 4EXi sting Requirements in the California

Title 2deqwiaremeént s for anmue tsdatmi érySdat h danwglsc
100 thrquglpahm0 ng rresenrdexnitdadt iaanld secti ons. W
apply to each multifwmetgebut hdiphbgiodledpergadiowyr
t hrheaeb i tsalolrd es aind twehiaghtper cent age of ofhe fl oo
dwel Unings.

The cur rreinstelhasingds e prescriptive requirements f
submeasures dradlE&hdwesienrequirements differ i
thresholds. Furthermore, fenestration and wal
zone.

Table 2019 Prescopet ReeuiEmdgimgRmtsse v sRi sleow
Buil di ngs

Hi grhi seesi dent i al fLowi seesi denti al
Submeasurerequirements | requirements |
4+ habitable stor3 habitable stor

0. DQ AShy roef asnlt0. D0 AFPY roohnd
Roofing Prclimate zone climate zone
0.75 ther mal emi t0. 75 ther mal e mi

Methuli | difdagct or of Hi gpher f or mana @t iac
Wood fr amed WfnadcsttBoIC.R-30 638 Ron tF

Roof/AtticoP-028, 0.034 or floor by clO0omalR

zone. on the roof deck
No prescriptive 1 No presmeapuri el
buil dings with atbuil di ngsast twiidshou
Quality I nNorequirememterfor Pr escrriepgtuiivreefmeel
I nstall ati opti on veri fi €atd,oln8
Fenestrati Uf act or0:. 46. 36 Ufactor: 0.30
window typSHGC: -®. 2& SHGC: 0.23 or NF
climate zoVT: 0. 1% VT: no requireme
Fenestrati Window toiwmakmumrWi ndow t o ifmadxonu
Metric 40% overall 20% overall, 5%
Wal(Imet al a
framesdgemb 0 0@2105 Dby wall v 465165 by clim
climate zone
Uf actor
wall (Mass g ,6069py wall typo0 020Dy wall ¢ty
bel ow gr ad ; )
climate zone climate zone
assembflayc tu
QI | No requirements (Prescriptivéexee
option Clmiate Zone 7)
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The cur rreinste hargds d orwe qui r e mac s c b osdu k& rhepansi unrge s
are showhblz2n

Tabl2 20Maadat orPyr esnmcdd SpaceeCondRdqg winrienigent s
Hi ghhi se v sRki sBeoiw di ngs

SubmeasuHi grhi seesi denti alResi denti al r
requirements | 3 habitable s
4+ habitable si

equi
tor i

Duct I nsMandatory requiMandatory reqg#6ire

(uncondi 8. Requirement sPrescriptive r6egqiun

space) supply and ret1Cz 37 &n@8 IiRn-2CGZ 416
Requirements appl
return duct s.

Dutc I nsu Mandatory req iMandatory req4é4i @

(conditi 4.2n supply cprescri@quiveemént

space) Uni n s usl uapt peldyg

ri eakage ducts wit

spadai nsul ated du

u
u
s wheaHERR8ater Vvewif
i

condi ti onha p i

o1l

d
t
al | owendc lidfshe d
S
f

requirement trencl osed in direc:
i nsul ati on. space or within a
Requirements appl

return duct s.
Duct LeaPrsecriptive ofegMandatory require
Testing total ftedakagde | eakage or 6% | ea

systems servincall ducts
with >gd&a&wuoff ac
area unconditi

Cooling NorequiremesntmocManda®oB§0 cfm/to

Airfl ow within the c¢comj

Fan Effi No requirement Manda®0od4$% W cfm,g
within the comj0. 58 W/lodtfmer air h

Refriger No requirement Prescriptivéorett

Charge performance optverifi €d2 8% in

2. 4RIl ati onship to Requirements in Other P
Code

Th€ali forniCadBReisli diemd iMat h € o0Gbe @l u mb Condge ,

El ec toidcdailr e Code, Exi s tann@Gyr eBeuni IBduiinl gdigdiodd eS;t a n d ¢
have relationshipgsewgiutmemetnits 24, Plaedt i ®amily
propolsieed Rargt 6uct ur e fammrd mwlinttiefnadani rhsy fbeunr | gri engt:
alignment and oo hearostfe Tc.Hbwmiedx ampl es i nclude

T The def imuilttiidnmn miil ggo mbaitWitdem gPar tt 22 .abnd Par

T Envel ope r eagruel rceanteengtosiriaz e ch gb y efqiun & e ment
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Fire and strucg uirmlTirtelgaui 24 ,memart 2, Chapter 1
Building Code have interactions with and i mpl
Ssubmeasures. The stateods fire code, Title 24,
Building Code witamdamdndemscitatt®rscd imrating for

basedudn didgsitgp&tal o drimiea&code contains eqgr es
as means of emergency exit in fire events. Th
operabl e wi ndeocwss, twhheirchhala fpfer f or mances of wi nd

There are no relevant requirements ifhootthle p
Sspace conditioning submeasures

2. 4R81 ationship to Local, State, or Federa

There are mewegquUuewvaménts in rerafiedrertad Il awsl
proposal

2. 4Rél ationship to Industry Standards

2.4.4.1 IECC Proposal for a Multifamily Chapter

The I nternational Code Counci l considered crec
l nternati ooanseEnat gy ECQY dehei r Prlaapsas acly cCER2 7 2
included arpawiohapfer in the Commeratti al sect
consoladiatmd| ti famil|lVheopgri pamnywyiisntoenst of CE27
clarity and datbanl iothenffoung i mprovements t
buil di ngs.

The envel ope section of t Bevhmulet itfhaemiel yaraeh gppetr
most significant and comparea -ldiosved erreegdcierse reer tws
directreidsrdopppct s to the envelope requirements
highse projects to the envelope requirements
and mechanical sections, CE272 would have res
dwel |l ihg tono residenti al requirements and comm
requirements. Simple single zone mechanical s
subject to residemitlia@alcommluex esneqit sms and syst
common areas weeroanmeirrce atled etqui r ement s. Mi nor
the commercial and residential requirements m
stringency.

At theal commefnar htelae i2n(yls8 | ECC, the attending
to hear amendmerstad ttd att hevopd ap have significan
meant that an earlier, |l ess robust version of
subsequentlyt éamatidonal Code Council 2016)
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Various stakehol deoppoeoeoi ciedn substleatpradposal (

for ei trhiesre hoirgghh omul ti family. The propaonsdal was
avoid stringency changes, with the goal of br
changes. Howevemr,optolsiad Ittt avasst intolrien gcnotnafiuns i n

di fferent requiremdmms sa&n a-nrienfeéd gpdamaend Hiydvig s

al so meant that the advantages of moving to a
diluted. The reaslulwi twhasa ahipglogro compHe xi ty anc
significant swasalcttiumantireelcycdragnegge t han the voter
address at the ti me.

The Statewi de o@opSERITedaom pnmul ti family subchapte
applied | etshsecenflssEi€I€C opnr o Rd dahlipsCoEpo sall udes uni fic
of requirementiseaamadsdilpdwaigmp lhiodi teyase of
compl i anSteat eTvhied e CA SpeEr olfpechspriismdglslo mul t i f ami |y
requi témendwel | i ng uwumgarsewistdhicno mnhoen mul t i f ami |
as opporseefderteonci ng residential and nonresident

2.4.4.2 American Society of Heating, Refrigerating and Air-Conditioning
Engineers (ASHRAE) Delineation of Low-Rise and High-Rise Standards

ASHRAHE andardsmgenenahl g spilisebreswieeaant ioavl bu
t o thaleietsabolra es )r iamels ihdlegunit i @il ngs (four or gr ea
si milteare -tlioswe+ hisgh del nng a&tbBeoMid4d ThPa&rti s6true in
ASHRMABD . 1 andEn%ed.gy St aamdawdlsl)] asnd 62.2 (Ventil
Acceptable I nddiotrl &i 2¢t QuiiBe y idWSeHRAE St@aan.dar d

across all mul,t egamd|l gsbudbfdhegght

2. Eompliance and Enforcement

The Statewide CASE Team considered methods to
enf or cemenftorprmuwletsisf ami |y buildings in devel or
of TDidBdret 6 requmuletmema ml HPgenrghsaaps t he girmatest
compliance and eatbrcemenmtinit s muhé&iofud i Ibye r equ

consolidated into three .Bwbdhamtgero® $§adfg h@ad e aln
teamsulwd | onger need a mapaopplwhtohwhegbi t §me
multifami]yabsemdi ngs, and systems and, where
andheywyul d no | onger gabeddstubchapter tot&ebchap
requirémentsewe building

The wuni g unmeatsiuanewshi ¢ h -railssegna-ndosvki gk guiwielment s

i mpxotmpl i ance andheowiughcement abl e treat ment o
and mechani cTahli ss ywsitlelmsma k e riermqadia rmr tmemdisn g i anfp | e
building officials and all owsdéesigonseamattoe
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compl iacmradeoswi se andski ghil dings thdathisit on th
unificati dmouwvill tgl socahtive programs to addr
Ssizes wsnogl eaprogram design.

Additional cempobraemeasfngduni fi cat-r oseaa-ndshbi ghb
ri se reqarcesnemitlsed by suBAmpaeasdrug thelrow.r esent
how the proposed changes could i mpact various

2.5Bdi Il ding Envelope

2.5.1.1 Submeasure A: Envelope i Roof Products

T Design Pkasgner syoagese mblryo oafpidogl aods
provide necessary information to popul ate
det ai | sr domfc lrpodtdcihn g p rroed U cetcatisadnicteel e r ma |
emittsamecei fications

T Permit Appliclaha oche Pihgars epr of essi onal IS r e:s
completion and sebmidsacmmleiddrcddmavn t
roofing product information

1T Constructi Onc&® hrassefrrouscctoumrpaolnamaosmp | et ed,
roofing comtstnadtbdbitshg ppeduci €d in the const
documeMitnsi mal ¢ oboertdwieneantiitoma dé s edompari son t
construction of other building assemblies

T I'nspecti oRod®mhaprodsupcetcsi faaadet lorsd ed-on t he C
ENW4-E/l NREN-O1Ei nstallation forms. Building i
t hienstall ed r omafticrhg tphreqpopdeunditosccanabaiel s .

Theaee no changes in compl i ancnad oo ra dedn ft d romearhe n-
coordination needadst beitweeadtiradmst hi s submeas.

2.5.1.2 Submeasure B: Envelope i Roof/Ceiling Insulation

1T Design PRrasgners speci,fy nrcdofanahss & molooldy
i nsulandomrnovi de necessary information to |
for ms. Perti netnhperdesgeanadnes adgtfh clcuéd@d accompan
i nsul ati sn téyopcaantdi.dmevel s

T Permit Appliclaha oche Pihgars epr of essi onal IS re:s
comptli on and submission of the Ca&rthfroafe
and ceil i nignfionrsnua taito no.n

T Constructi &O@ncPhasepnpof s struchupbdboéomgone
contrarctvometi mes a dedicatedailhsualhat ir@mf c
ceiling ispatatied BB the cMnsimatti on doc
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coordination bienwelemedompa&rsi sen t o constr u
building assemblies.

T I'nspecti ohhé&@hlagsiell dingds wall assembly det ali
ENM3E/ NROWIIE installation forms. Building
wi || confimstath@atdame cei mabhghi heel andoosat
|l ocation, i,asdl| Heatielhs .t ype

There are no changes in compliance or enforce

coordination needadst betweeadtiradmst hi s submeas.

2.5.1.3 Submeasure C1: Envelope i Wall U-Factor

T

The
coo
acec
i ns

Design Perasgners specify walbovicoeasheuessamn
information to /pNRGM®®.tmeP drhtei ITCFMtR det ai | s i
type, dimensions, cavi t yvaanude sc,o0 natnidn utohues oivne
assembflayc tUor .

Permit Appliclaha ohe ihcars epr e § p s scrio hthhke 1 s
compl etion and el midfsacmmpleiod rcdadnmewhti sc h

ianl ude wall assemblay wvagdeidiuvd sciag@ae®nosi aadt s
and engwheeas® used to speoi heetertviadathudraasls e mb
fire rreagtuiinrge meind se mplkepasct onrtheéenigi r@eaf or mat
to the energy condJunlsanbémodcdenkcebar mi nant f
t he walelrbmraqui r emecest he proposed new wall
wi bbt hh [ waassembly type and their firing rat

Constructi wal Phaseembly construction, espe
mul tifamily buildingsFramgongreenalhctonandest
installer, electrical and mpsltuariblienrgs caornet rdaicr
i nvolTwheelnger al contractor | eads the coordi n:
subcontractors, as well as managing qualit
|l nspecti ohhé®hlasgsiell dingds wall assettb2-RF det ai
ENMVM3ENRCENMO IEi nstall aBuohdfagmgepartment i n
confirm that the constructed assemblies ma

pr onwaolsledc adaegofuawvia $ | assembly tg pdedliatnido nfailr e
rdinatioesibgn eensemagnyd consul tant Admé&del ers ar
ur atoet hree |l i@argfiaonhuc cesehstructi on, a@ameérgy mod
pection of. wall assemblies

2.5.1.4 Submeasure C2: Envelope i Quality Insulation Installation

T

Design Hlhaseesign team, including the deve
wall construction type and provide necessa
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Certificate of Compliance (CF1R/ NRCC) docu
frame typens., dianewnistty and continwaudseispnsul at
and the over dlalcteosrsembl y U

T Permit ApplicAtdeosni Phapreaf essi onal compl et e
Certificate of Compliance (CF1R/ NRCC) docu
schedurl efsrd@ami ng and insulation components &
the permitting package.

T Constructi dhePheseral contractor and HERS
verification visit(s) such that wall area
constratcageeosn (Hant amdugahgai n after i nstallat.i
As such it is important for the general <co
expectations, and orchestrate the coordina
drywall insta®sl loghe,sr a3 awels| whose work depe
access to wall and ceiling spaces.

T I'nspecti oih®hgesreer al contractor would ensul
compl etes and sign the Certificate of I nst
or at toativemivisit(s). The HERS Raters wol
take notes of deficiencies and correction
would take on the responsibility to popul a
Verification (CIFBR/MNeRCrVegifotrrmys for buil di ng

Coordination between the trades is needed to
The construction industry has built up famil:@i
coverage, and pcodeswheéemecQrlreing a performanc:
requirementsiageemuoti fawmi ly buil dings-rosky, c
multifamily projects would not possess the ex
participatedomeas LGE®em oPoi nt Rated and simil al
have al so worked Withel 24, tPabrkte 6p eprrfog rencat nsc et hc

2.5.1.5 Submeasure D: Envelope i Fenestration Properties

1T Design HIha&s eesi,gn ntcel auddeivneg otpheer amdkaschit e
deci sions on window types and selections.
and performance specifications.

T Permit Applic@dnermalPhacret: rfacmtecsrt reantsi worne ss ¢ h e
anNati onal FenestriaNF@E8 agetbisngt@euncert i fi
suc hNRRC@Gemponent Modeling Appubacht 8df awar
par terotfi bccampglei domcement s . Both manufactured
cur twaildh wi ndows come wi Shbeeltfowmomdaawsisabe
could either be | ab certified with NFRC | a
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Cal i fBoreriQaymmi s sd efmddlatctwr and SHGC val ues

T Constructi WnnBbawseontractor installs the p
|l nstall atiiomsca@aaordidmatti on with other trade:
framing contractor.

T I'nspecti oWi Pthaweiinstall er is responsi bl e f«
CF2/RNRENW2FCertifincatbél ati on that document s
characteristics and performance $pecificat
general contractor usually compiles the for
i nspection.

There are no c¢hangemnsf drnc ecroemptl i parnaccee sosses and nc
coordination needadst betweeadtiradmst hi s submeas.

2.5.1.6 Submeasure E: Envelope i Fenestration Area

The compliance and esafmostkline ns ame oae® sBubmeasu
i mmedi ately atbdwetit hpper mit appl i catpiecrt iplmase at
phasepl ahechecker and inspector wil l enaeleld t o

area and the window to floor area ratios

2. 55R2ace Conditioning

2.5.2.1 Submeasure F: Space Conditioning T Duct Insulation

1T Design HIha&s ene c Idersiiaganler r ec ommen evsaltuhee fiomrs u
duct wmoirdk coor ditnhaet easr cwhiittteec t1 ocati on of t he
andonfst hmre i s adequat e sdpuacctew ofrokr btahsee dp roonp
and i nsulleéeero;mdy consultant verifies that t1I
|l evel s meet code requirements.

T Permit Appliclahda oemn éPrhgays econsul darmtti fwioamgtl eed ¢
compl iTamerecht yecE€ @b miytpsr otjhreect and all accom
documeomnt attdiotclmaé buil ding depart ment .

T Constructi dhePmasé@ammsitaddteaHVACt Bgstem and
duct wiohrek di stri butioanihetdmcswbseanedd
determine the | ehlkkeagme pleariendlagienkéal | er c«
certibioastas | ati on

T I'nspecti obud®thaisesul ation i s notrAVd@r bfut ed b

I1Product cer NFRCebeisnsiBhot he Computer Modeling Approac
nonresidential windows.
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duct testi ngHERS rRmagueidsweedr,i fi cati on testing
compbtehoer t ioff erait fef o a.msfo nb u inlsgpierrd osa conduct

final l nspection.
There are no changes in the compl i &otchei sor enf
submeasure. There are no additional coordinat

verification currently required or proposed.

2.5.2.2 Submeasure G: Space Conditioning i Duct Leakage Testing

T Design HIha&s ene c ldeersii aglaels i g nssp atchee condi ti oning

syst.dessnot ate on tehgeuidornewitngasnd mat eri al se
commi ssioningteaeguirheaetme nft spra ptelrd ydii antsrt iab U te
system wi || meet the all owhéleneagy moaomnsehl

verifiepropasettheer f or mameet s@oedd frieoquii roenmne

T Permit Appliclahda oemn éPrhgays econsul darmtti fwcioamgtl eed ¢
complianbe architect typically submits the
document atlioommalt obuihledi ng depart ment .

T Constructi dhePmasé@ammsitaddteaHVACt Bgstem and
duwor k. The distribuydnadnt seg sdeat wer ks eiad etde s
determine the | elafk dtplmekmegrec ermtt ®ge.s ,hhgher t
i nstiandmpects the system comaudeateisntg addiitli ar
|l eakage r atde meqtusTrreemenetcsh.ani c al installer
certibioastas | ati on

T Inspecti onHERBae eondswetr i fi catoifordutcdstliemdk ag

and comtphoeetret ioffi ecraitfef oamsfonbui | di ng Bnspect
a final i nspection.
The compliance and enf Gubenmarstisr grndc ersesl yf onre w hf

mul tifamily hlawi ltsdtibodrgaise sf caurd gr eat edenhowalet p
whichrrenibysrisce rewi de.mMthiex!li sthuinilgdifngd d ver.
di agnostic test requirEmennswwi édquinoe mbret snowho
installers, veriTfhe rmec hhaaodi danls piercsttoalsl.er wi | |
time for ductdlriakgqgiamhted®lolratginati on wi | | be r
bet weeinnittahlel er and tMec HERSBSsa®Rat eers that work
mul tifamilbythuifledviemggs hanormrnedqualkab @etsét tolne @ s

wi || be famil i ar | wikaellhryg eidasv ep rroecl eastsi oannsdh.i ps wi t
Those that exclusively wothlabonsamlrleteisf aammidl yg rbeua
wi || Hfeaend Itiari ze t hemsel vesntwiddht tdiirse @trloyx ewis

Rater or have (Thhe Rwiglsdtceormpdad asnac.e documents th
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rise residenti al buil dings wild|l need to be re
fobabi tsalolra es and greater.

The Statewide CASE Team does not anticipate ¢
chall efTmgeeproposed procestsablsi ahreidsadd grrewdeibdve nt i :
buil dings. Manmey hmwli tciafl adielsy gwer sb@mddi ngs abboe
fewer than and greatheabitthaalnlreoPb @ al et ioeWwomus
building inspectors that work on multifamily
the requirements

2.5.2.3 Submeasure H: Space Conditioning i Space Cooling Airflow Rate and Fan

Efficacy
T Design HIha&s enec ldersiiagaelsi gns t he smpgace condit
systems. They notate on the drawings equip
commi ssioning requirements t,d hmaeshapri thht

system wi || meet t He nalplooweab laen dmamdainreusra m a i

The energyveomnsultpamtpbasedheerfor mance spec
meet code requirements.

T Permit Appliclahda oemn éPrhgays econsul darmtti fwcioamgtl eed ¢
complianbe architect typically submits the
document atlicoan tbauitlhde ng depart ment .

T Constructi dhePmasé@ammrsitaddteaHVACt Bgstem and
duct wiohrek .s y stteesm eid@st eotmhane f | ow rateTaed f an
di stribution ,andt éeémei duséewbedd i s tested to
percentageal ues tibenot meet the ,theeshol ds
i nsriandppects Bahdosgdgastem remedi athdonl ashaece
val meets code rElgei memeaaiscal compl etes t h.
certibioastads | ati on

T I'nspecti oAHPRS sRad rdswetr i fi catoihdmr ftl eosmt iamgd f
ef fiamd yc o stphaeetret i of fi ecrait fef oamsfonbui | ding 1 nsp
condsactfi nal i nspection.

The conmplanadncenf or cemenSulpmeasxsisrse h®@rr ehysnew f
mul tifamily hlabi ltsdtibodrgise sf caunrd gt draet e@rmioscleicdsernteir g a

t wheaturrently exiset g efsodelnawal buildings. The
and diagnostic test requirements will not be
i mpact installers, verifiers, and inspectors.
acmomodate Bimél bwr antde §tdiomg awe r mxntda Icloaotridd mat i
wi || be required between t Mecihmasinaslalaelrl earnsd tthha

work on multifamily buildings both Halwbt et han
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stories will be familiar with this ptrloeess an

HERS Rater. Those that excl usi vdélayi wathokre@oens mu
and greater wil/l need to familiatraettdemselV
with a HERS Rater or have the builder do so.
apply rtiosd orwesi denti al buil dings wil/l need to

buil di madi ftsetbooireé es and greater.

The StatewlhaaemChASeEs not anticipate compliance
chall enges. The proposed procesrsi 3e&s rad giedaryt iwe
buil dings. Many multifamily mechbuoic¢cali ngesshbghn
fewer than andeq@ualatheab iftthdmlreoPsans revi ewer s
building inspectors that work on multifamily
the requirements.

2.5.2.4 Submeasure I: Space Conditioning i Refrigerant Charge Verification

T Design HIha&s enec ldersiiafaelsi gns t he space condi't
syst dme. energy consul tpamtpowerdi fpiee d otr matn cteh
speci f imeeti carode raqgdi rememmends refrigeran
veri filidatrieqqmmi medt pertfaorgmatne f or projects
the performance path

T Permit Appliclahda oemn éPrhgays econsul darmtti fwioamgtl eed ¢
compl ianbe architect typically submits the
document atliococna lt obuihledi ng depart ment .

T Constructi dhePmasé@ammsitaddteaHVACt Bgstem and
duct wiohrekoool i ngs g tiennsbteal | ed anadnwuharcgad epge
gui del irneegsar d | e srse forfi gwehreatnht & rcchaatrigoen viesr appl i
project.

T I'nspecti oAHPR& sRaad redswetr i f i c atoitcerf rtiegsetriamg
c haraghel c o mtphaoemetret iof i ecraitfef oamsfonbus pdchgrin

condsactfi nal inspection.
The compliance and enf Gubenmarstisr @rndc ersesl yf onre w hf
mul tifamily habii ltsétiborgise st oaurd gr eat er ; however,
which currentftysexregsdhdkdidibgw. The existing
di agnhostic test requirements wil/l not be modi
installers, veriMdchasninmaldl | espethat swor k on
buil dings both ferwetrharm amr headdu age bdbrcd L uwi | | be
familiar with this process and | i kely already
that exclusively wor k boabmisktoirgaensi layn db wirledait reg
to familiariwie ht hdmselpreosess and contract dir
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have the builder do so. The existimgseomplian
residenti al buil dings wild/l need to be revised
habi tsabolra erse atnar .g

The Statewide CASE Team does not anticipate ¢

chall efmges.is a prescriptive requirement and c
performance approdbk poopompdi pnoeess is alre
for-srlicwe residenti al buil dings. Many mul ti f ami

wor kbwinl di ngs both fewer than hAabdi tsebobreers t hat
Pl ans reviewerspaantdobuidlatngwomk on mul tifami/l
expected to be familiar with the requirements
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3 Mar ket Anal ysi s

The Statewide CASE Team performed a mar ket an
current technol ogy avail atbyi,|l iatnyd, ntaurrkreetn tt rpernodds
considered how the proposed standard may i mpa
individual mar ket actors. l nformati on was gat
complying with the proposed maaswmeasuE®ti mat e
applicability were identified through researc
utility program staff, Energy Commi sslimn staf
addition to conducting personal i zdeids cowstsreeda cthh €
current mar ket structurefandsebéenteaVveimapé&es
during public stakehol der meetings that they
2020

3. Building Envelope

3. 1Mdr ket Structur e

Various mar ketciagsitons ma¢ar dieng the energy ef:
envel ope of multifamily buil di ndfsr anhrdoeusgihgonu t

concept to construction.
e

The general roles of market actors in complia
1 Devel apeéwner s demsk@gn decisions r ewiatrhdi ng t h
support from professional services such as
procurement professionals, and constructio
contractors and specific trades).

T Enercgoyn s uldtoacrutmeemdr gy code requirements and
modeling for the performance approach.

T Building inspectors, wWHERSsRatiealsi zed supp

Within the muthefemibyhsgbtweariability in the
coordinatiomnataad 6brmhéGdasernghlagrgeae vau.i | di ng
a more formalized process and coordinated des
be designed under a Imose dodandi patoed stseamd
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Design Compliance Compliance &

Concept Planning Enforcement
Adesthetics driven ASubmit permit Aviaterial Averification visits as
ABased on target applications procurement and needed

market and budget ~ AVodel performance ~ delivery APopulate and
allocation and Determine code ATrades coordination ~ submission of
--> Most decisions compliance margin  AConstruction and compliance

on construction May take place prior  installations per documents
types, styles, to, in parallel, or designed and ACode inspections
dimensions & after construction scheduled

location (on building  start
envelope) are made

FigureTheérmaavel ope construction process.

Generally, the developer will articulate the
mar ket, and budget. The architect wilTlheembed
structur atlh eem\giitehsee i nd é¢tsocagchet er mi ne envel ope ¢
met hods and options. Decisions critical to th
without final energy sper foemgygceospecomptatdno
analysis. This incl udzees, bwaillldiansgs ehmebilgyh tc oannsdt rsu
wall vs. framed, the use of concrete podi ums

st ywiendow type, siared,6 t Roebduetrehcaantgisono,r si de fin
permanent window shading.

At this stage, an energy consultant may be as
model to support advising the design team on
order to meet mandatory mi ni mulrhss $aenpd coavne raallllo w
for adnasptiant itohe pr el ismiprpeooggedesmghi ahat. Howeyv
step Ii's not wuniversal lwhenmackmqopsldeaxrpde ncsan er e q
changes to the buildingbés enveFopgpdrgpasitifatat
the process graphically.

Tabl®®ummari zes the market actodecisvohvedking
and construcSpeni fprocressssnces to the design dec
structure specifiartodeaah!| edbime& »wr e
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Tabl® Ther mal Envel ope Mar keQo nhAscttrourc tlinovno | Pvreontcee

Compl i z Compl i e
Stages Desi gn P “Constru &

Pl anni

Enforce

Designer o]
Developer o]
Architect 0 0 0
Pl an Exam 0
Energy Co 0 0
Contracto 0 o}
HERS Rat e o}
Buil ding o]

Submeasure A: Envelope i Roofing Products

Roof producstpetcyipfesedarbey desi gnersdasidgarghoces
based on energy and struct urRaolo fpienrgf oarnnda ni cnessu | aa
contractors install theersadft i angs emnisyt rluacet @ d no

Submeasure B: Envelope i Roof/Ceiling Insulation

Roof and ceil itmigomnstuy @ae, ocamrdeocaamico o mtan oé
assembDepeesndi ngpresemlte wveranonsattat roof and r ¢
constr,ucat icomb i mataisoomhoft heandotemdprehgpeci fied
Regar ddcemstsr,actore exeftcaltleatihons per design.

Submeasure C1: Envelope i Wall U-Factor

Wall assemblies are decided early in the desi
requirements, fire code, cost, and building a
wal |l constwowadt ioaon metal framed; masonry; ti mbe
those construction t ygoens .waElalr | ays sdeemsi lgyn tdyepce slii
avail abl desaggoge ataddjcesttmenttlsose possible giver
assembl.y type

Regar dlaessssenobfl y types, walls construction take
foundati on wor k. Framing contractors build wo
pr-engi neered and ordered parts. Plumbing, el ec
after walh,cboboust be¢dore the framing contractor
contractor) install s cVdeva tthye rapnrdo cefxitneg idoers ii gnns us
can affect the usedlanhi ohepoodsictle face of th
continuous I nswmoloMlasonryswalbskmay be coupl ed
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insul ating, weatherproofing, and veneer finis
surfaces.

Submeasure C2: Envelope i Quality Insulation Installation

The ener gyt cofntseud tdaenci des i n consultation witdt
whet her to include QlIlI to improve compliance
or as required if wusing the prescriptive appr
typi calgled magna he construction manager, takes
requires coordination between the installatio
di stinct stages -9éalvesi ageadioar fBnaming when
exposed,i mandl atni on i nstallation stage when i ns:¢
before drywall or other internal finishes, su
access to the insulation. The air sealing ins
woul d have mini mal l i keli hood of air movement
render insulation | ess effective). The insul a
insul ation was installed per manufacparenbds i
voids, filling the cavityés volume in its ent

The 2019 residential standards QlIl protocol ¢
the thermal envelope at each of these stages.
Rat ers vhuwiiltdiermggc hsi te at minimum two times, ofr
rojects that have trouble coordinating the t
radeods installation schedules and for | arge
nspechied twhe span of one visit, it i1s possibl
isit multiple times, for each stage of inspe
vel ope. This is particularly Ilikely for | ar
mpaltiecd envel ope.

O o< T T

O S

A failed QlIlI wverification, especially one tha
t he protocol rather than observed insulation
mitigate as it would requegeort hiengteanolvead iorfs ul
grant mitigation and verification access. Add
it has failed QlIl, there are very few perform
the energy I mpact ok pebafofmahed Qbpbroschg Fb
project that is wusing QlIl as a code complianc
bet ween the energy consultant, the insulation
Rater .

The current QI protocol i s based on resident
conducive to appl asaembhi e . c onu ratoamem kvaaslels
assemblies are shipped to the siteiftfttiled-yaisre al
seiahgr i nsul at momeaylutaddgp@& tybe 6t at e wliedaan CASE
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determined that developing appropriate and ap
types of curtainwall assembl i emr ovwaidhedst be pr oh
curtain mbdlyl tayspsees be absolved from the QII re
buil&ithngt al condi QiBwielddifdi@ort mateaus curtai nwa
only a portion of tbheeirre geuwnivred dol pteod whoatveed!| 't 0t he
walli cest

Submeasure D: Envelope i Fenestration Properties

Fenestration products include windows, slidin
skylights. Fenestration products fall/l into tw
wal | con(sdfrtuerndi roend ea s ep un c:h enda nui fnadcotwusln)e idl tand s
Field fabricateduitsi gnthicdnthyebesyg common.
fenestration follows a different market stru
manuf adtenreesd rma med  dvaVélsopers and their cont
fenestration products directly from distribut

= O

construction site as a unit. These products <c
di mensions, and thechaenetgyipertermapceertif
their NFRC | abel s.

I n contrast, window cbhouniéelnta sft watihams émlimedsi t e
constructiah bpenbongbding site according to s
provided ibyn ttheam.e $3i tfeenestration i s assembl e
cut or formed framing and glazing units. Site
a custom aesthetic or to provide for | arger f
whefnul |y assembled. Field fabricated -awithed ows &

and has no previous manufacturibuglcomporeasntr af
Field fabricated windows are comparatively un

Manuf act ubruveidl,t ,giafnedb rfiicedt ed fenestration are p
within the building envelope, based on specif
wall fenestration mar kbeuti lits. sTihnei lbauri | tda ntghbast dfe
specicfuireaifrenwealtlrati on ,andet haema haenptihocegyer t i e s
order customized products that meet the speci
either be assembled off site in a factory wit
componentsemmldedason site.

For all fenestration, architects work with de
design process to decide feneptunabhednaws hndewan
curtain wall). These ear |l y dtehsei gcno ddee cci osm pol nisa nsc
options Omrcepathlat path i s fcohro stehne, pirto jiesc tc otnenaomm
product selection choices in re®pbesg épnecgygpt
consul tants inform product selldctnicen to ensur
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Submeasure E: Envelope i Fenestration Area

Theuibl ding deésc gwiendcoawn si zes and | ocations ear
process. There are many factors driving a mul
including aesthet itci npgr eifnetreenntcieosn s ,d acyolsitg h( wi nd o
more expensive than walls), and fire code. Su
energy codeods window area |imits are not a dr

code requirements megasdi egrepsr, alanegd wiafety a
window area necessary to meet those requireme

energy code | imits. Once design is complete,

3.1T&chni cal Feasi bilitand MaurkregantAvRri d atbii d
3.1.2.1 Submeasure A: Envelope i Roof Products

This proposed submeasure aligns roof product

requirements across multifamily buildings in

the roof sbpbopal dbespnot introduce additional
stringency nor selection |imitations beyond e

The Cool Roof Ratiimg tQauharttiiatgy@ BRCAat i ng and

certi fircoaotfiionng opfr oduwciald tfyorandeame.lAgy oper f or ma
December 2019ne arhlerper3ondeurcet s regi stered in the
these,(2@B® 36 eypaerdtu c ttsh eneeexii gtlien@® 4, Part 6 <coo0
requiremertrs sftsckerepleow oof ugctlLB3&rmamre represe
CRRC datamédsthey eanlcnoonspta sasl | maj or roofing pro
The distribution of complgiamet products is sho
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2,500

2,000

u Fluid-Applied Membrane
1,500 u Pclymer/Composite
u Asphaltic Membrane
m Asphalt Shingle
Single-Ply

1,000 uTile

Number of Products

u Coating
u Metal

500

Steep-Slope Low-Slope

Fi gwr eNumb€é@RR®@efgi stemedluct s that meet current
mi ni mum cr ASBrnida tfher mal emittance.

SourCe®ol Roo€oRatihg

Oft he 2,636 products that meet the prescriptiv
meet requiremeops ,faomaf 2065 products meet req

st eelpope roofing. 62 percent of prodaestbpeare |
an stslepppe installationglyThekei dnappldieedi mgimnk
asphaltic membrane, and metal coating product
commonly insshbpedroonfbow

3.1.2.2 Submeasure B: Envelope i Roof/Ceiling Insulation

The pr ospuobsneedasur e combines roof and ceiling 1in
highse arnidsd omul ti family buildings in climate
the presence of an attic. Adjustments are mad
roofWf amtor requirements equivalent to those f
insul ation | ocated between the attic and the
additional product ,perf cremamcdceé ont i Mmigge mdy 6 ns
and ceiling insulation requirements.

A wide selection @fxiisnsuli aatAib & w eopdrebocdke drtisg i d
i nsulsaabenmade ocfy ammaulryaiteep (ppood lansiir eapnddl y st yr en e
Pol yi so hpawea utcht eR-vha Iglhes sptehri cikanoetls sar e t he most
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econioom aRpeal ueBeblacsw sr caonfd dceecdk | sgt i hsakat hen
samensul at aomd Py oewiataw doo ofsiel | I pirsad @avii $ im

cell ul ose atrermeatl@gal monst i aecmman i on spprroadyuct s a
pol yur et haneusfeodanni oth@PF) cati ons.

3.1.2.3 Submeasure C1: Envelope i Wall U-Factor

Thips opassubmeasure creates a new | ist of wall ¢
own assefmbdtyord requirements by climate zone.
constructi onf agtpers r(equi rUements) currently use
resi dendarads st®lBme proposal was designed to act
compliance for a unified multifamily code. Th
to technical and market availability barriers
t her mal e ersaguiarnecment f or wood arhemectoanlf | fureanneeec
bet ween energy code, fire code, and structura

Technical Feasibility

Fire code mandates t hathouenmn-t autmrowallrt, Breal f i | |

hour fire rlayt,i nmgal IGe nier allar ger and taller buil
separation from a neighboringratrongtuFer mwsod
met al framed walls, the available assembly an

t wpl hour fgrandaachi eve -l awwt assemdbVv g: U
T Limited availability
T Higher <cost

T Complicanetdructi on methods (regarding assel
insul ation | ayers),

1T Secondary i mpacts: The builder must choose
whi chl resiun a smaller conditioned fl oor ar ¢

footprint.

Additionally, fire ratings are typically test
t hat might coRbaheendenbi glf i nsul atilomw mgrooduc
complete fire testing and reach the market. T
Statewide CASE Team proposes that for wood an
Title 24, Part 6 Standards shoul d hfaavcet carwo di
one for waltlhsmrgankbeodur , and onet Wor hnhaokulfss .r at ec
buildingbsdéi eemraednigyi sombonedrtiyggbeeog bt of i
number ofandtporninkd eDues ytsa etmhi s muftideaetr oni nineg
fimeting, thereofsrabpimegeviey |l mptmbgeenerddlalgys rrb eis
up ftiowteor i es zcearme h-aBwer r att aldlue rl aidhd e ¢ wo
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- c =~ 50 —

hrheocedrn re rati ng\ rbaugquidrienmgemrst fire rating i s W
own by buil ding deTlsherne rar en aallisaag cfhiartee ans e s
the proximity of adinnegi gahnbootrhi enrg alvuuiifl laddi iy acrd o
crceafsier e froart iangs p,ecliwti cr evaill d ent i al, otcltaupeancy
nsiderations only bmpwet fhimhuero molerd er mamaet wom!l
t result in a change of energy requirements

mi |l arl ycoddg urcaquiale high shear strength for
asibility challenffactorméeviehg. sCerngent elt
d cladding optiomas 6% ucreeorma®whv erinirggied f oam boar
e mom iMnikkewbuil dings cannot meet shear stre
I1ldings (typically five stories or more). B
re rating and sheari sset rbeun dtdh ,ngaspp|Tyh et @ vieird

feasi bility emphasizes and solidifies the Stat

wa
Fr
Wi
co

I I  as sfearbtloyr W equirements bastedgen fire

om this point forward, discussion in this s
th conssalsisdatail hgconstructi ®9ue¢ypersei r"hatlley t
ncedwnt h technical f ecassfi bcdti egoritdde ployves g& n

highser/iloew ali gnment. The discussion below pr

as

Fo
st
pr
ac
re
re
c |
wa
e X
t h
Th
i n
du
i n
i n
ma
I n
t h
Th

sessesadthefionqp the proposed consolidated cat

t her mal maadswalnlds betl bpav gqurrent residenti al
ndimegaesdi fferent metrics to delinedhésener gy
posal reduces tphda vreu nchaet re goofr ipersesacnrdi appl i es
oss all mul tifamily construcfThencuoreeaeduce
idential standard hasdiblteseemevagcntorcat ego
ui rementgr &b angavee lwad | s, and within each
Ssi ftihceartei canrse di f f droenti nEegumlégenasl y i nsu
|l s (referencing i f the insulating | ayer 1is
osing the thermakdmasseatoothéensoddi thenwal
r mal mass outside the buildingbés thermal e

T T 99 O n - 0 QD =

Sidet €WVASE Meaiméwpri or standards and subjec
erviews indicated that the exteerrenaalddyed nsu
i ng the 2013 code clyateor( wiehuil esmest sinhiga
ernally insulated) to move the market towa
ul ated mass and reap temperaturéehstabil i zi
S

0w v —~ = ~ @O

contrast, the current nonresidential stand
ermal massd® heatl5c BfRuddfritdy : o menef drorgr?dcat er t |
e Statewide CASE Team proposadl atodd apasteesg d rhi

i nt weohat serve the entire multifamily market:
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1. Heavy ther mal mass @By eaWmwildibhan heEs pBtes/cf f
mandatbtamagtors of the current nonresidenti a

2.Light ther-inal Brasctwhsda ch foll owsadcther prefsct

current residential standar doéBhe nd ewallall 4 ywi

follow tohrey maadldmawmor requirements from th

nonresidenti al requirements for | ight mass
Belgwade, wawhish are rare in mahtcbaml yywdenwnect
by foll owing t heThpeerpfroorpnoasnacle appaptlhi.e $J-fantatnodrat or vy
requirements from current nonresidential stan
reduce conflicts with fire code. Podium styl e
walls on the | owdrc o®fofoe cd ot nhsatltry udcat nerdaitt ome m t
residenti al ma nUdf aat cotroyr nraexdp umiuoe NME€EARE. der i ved
those | imits in the context of mass walls 1in
same fire rating conflicts.
The pri mary pudcraptoesgeo roifz althiéoinc @ tsi csn.mpVari ous da
confirm tamat bmd owa lglrsader e i nfrequently used ||
Additionally, most multifamily construction p
approach for code compli aatemadé eagerdaodee | voahle
prescrciapteigwe i es wi | | i mpact few projects. I nt
are the more common of the two options, and p

insul ation can take the pbefbobhemamak mppsobehe
choice.

Tabl4del ow assesses the i mpact on each wall <ca
prescriptive requireomfentlse (tagpireplr esamitattii vre) .

Tabl éMar klentpact Analysis on Mass Wal l and Bel o
Prescriptive CategoriesiChni Mautle i Z@ame | ¥2 Bui | di
Wal | type Curr«Propo: Chang Anal ysi s

Uf act Uf act
Heavy imass 0. 2 0.2 Equi ve
Hi gh Ri se
Lightimass 0.1 0.0 More Unl i kely to ex
Hi gh Ri se strin
Heavy mass 0.0 0.2 Less Unl i kely to ex
internalliy strin
l ow rise
Heavy mass 0.1 0. 2 Less Unlikely to ex
externalliy strin

|l ow ri se
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Wall type Curr Propo Chang Anal ysi s
Ufact Uf act
Light mass 0.0 0.0 Equi ve
i nt nal Iy
l ow ri se
Lig mas s 0.1 0.0 Mor e Performance pa
external lly stringives credit f
l ow rise externally ins
mass benefits
Bel-gwade 0.0 0.0 Equi ve
internal liy
l ow ri se
Belgwade 0.2 0.0 Mor e Performance pa
externallly stringives credit f
high rise externally ins
mass benefits
Market Availability and Current Practices
Mul tifamily buildings are pr edosasnhon@®wingumdg wo
3.Subject matter expert i ftrearmvingws broevvee al ed ntchr

for
dwel

podiiusm parti cul] at hgugb mmo nfclroea reso pabrdep it me n
par ki mg cycl e ottt beuandgd,ja mendidande snot for any

Use of metal framing i s codnastiad esrdaBr&dyedss ar e. Be
California Mul tiGMHANKIyo dNream Hoante s a (EG/oeStgarre,e na n d
Economics sheveytwenmeresd mingectsaloff ramedMeoboastruc
buil disngsict varrael rsetleaetli)V eFrytabmmogbaoawil g nigis mar
share as building height increases.
Wall Assembly Type by Number of Stories (CoStar 2014-2018)
1,200
[2)
© 1,000
k=
= 800
m
% 600
3 400
i n
0 - || — —
1 2 3 4 5 6 7 8+
Number of Stories
m\Wood Frame ®mMasonry Steel Frame

FigBreWabhstructbynmbefhebi tsatbdrei es.
Sour(c@oStar n.d.)
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Wal |l const truecsttirbinctaesdp wowpyoduct Theaiprabiulkit sy .

necessary to achcevetthet pibpaso@dambloyss all wa
typase ubiAauéitioguspp e clialflayct orn ewmaslt] g est hiected b
wall thickness buildédseate will|limgpattcodé oonsiod

area), and hRihat ekfolpecdbwthfcetc hbs wigaattie rB xad esr.t s

express eodnetnhsautl ast i ng mat er i alRsy awiuteh p(ear ti incul ar
examphenol )a@renotaenr i ng ,whhe méngr ke mprove the poter
Ufactor walls without the same | oss of condit

3.1.2.4 Submeasure C2: Envelope T Quality Insulation Installation

The proposed code change | everages existing re
mul tifamiluypy hwi FPOFfOHPHBt al condjtiankedr fitoban ar
based on the numbes ¢t hhaki babfewstofibr the ¢
and four or more f o@vearoalrlestiademnii@adl cfoaaesgi.bi | i
the proposed Qll code requirement. The mater.i
are all withiimalculrirmintts .t eHdwever, exriesx@di ng QI
mul tifamily buildings presepmtrst yc hvaelrli ef n gceast i boenc
no-mechanical equi pmenrti ses mrodj aicsted. i n high

>+~ — =0

The e
entir

ergy savings fordoem cthhaen gper oaproes eedx pelclt ecd t o
ty of building Iifetime, 30 years, with
code hange I mproves the ther mal perf or mance
construction and resultfsonin. ehlhame ear ecra pamitt |
changes in maintenance routines associated wi

= O O S

The Statewide CASE Team used subject matter e
feedback as the principle means of soliciting
The Stdee@WASE Team solicited gener al proposal
relevant technical and market data sources Vi
correspondence with 16 SMEs. The SMEs represe
actors includi,ngi meawmluadtaicarurienrsst al |l ers, desi gne
HERS Raters, and voluntary efficiency program

Technical Feasibility

The Statewide CASE Team proposegitse emnutland a@li
buil di ngs, pwthteivd o uhbsa ¢ oidre sr iaspep Ibiveid dtionglsow i t her

or for performance credit. There are two crit

mul tifamily buil dings:

l1.Verification for | arger buildings becomes
pr oihtibve due to staged construction and ti
activities, and
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protocol s,
home noatmsdd hnot

SMEs described chall
their sense of what <cons
range of d40eanets which
buil di nagsss,e mbatlgla i ng, i
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TheSt at ewi

S

co

t hepptehr eshodid dengsgst®idedgui r. e nidret

conditioned floor area (
of stories, thermal enve
Statewide CASE Teamb6s de
standard data point for
the options availabl e on
mul tiple stages.

The Statewide CASE Team
interviews and stakehol
included the |likelihood
verification time (and

d

c

2Q2Z1Titl e

compliance
o frliys eexdiug tl dfi mmrg sl cawm d
necessaril

nsul

cati

ayer s,

mechani s ms, such as
werma | dJer i ve

y wor k well i n o

S in inspecting
titutes a | arge mul
cor rfétl at esh avled .| K or
ation installat:i
') are not schedul ed
with some steps occu
S occurlhryf hgoel sewher e
i nterior finishes, su
eparately and earl i er

arge
ti
as L
on,

on protocol relies

ent of the buildingbs
Il oned spatcei)s ifnora asiirn
wted ahtdl emposeds uthe
|l ed but without inter
redqguigr @ch atto owecruirf y aa s
ol calls for inspecti
either external
ssibheomn® vviosmidtuceadike
d the Statewide CASE

i ple visits, can be p
i sptectt heemre quinr ec vien :
|l ed compliance with Q

nsidered multiple met
mectude
CFA), dwelling unit f
| oprei serif@aceoAlbiemat ac!
cision to mpki €Ed&Aewas
al | multifamily build

whet her t her mal enve

f or nounl aat ecdo ntbhien aGH A0 nmeo
er surveys results. E
of construction stagi
onselqulkalt yQiflmambelr | o f
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varying building sizes. The Statewiwhes GASE Te
appr oprpipetre bound to apply the QlI wverificatio

Market Availability and Current Practices

The Energy Commi ssi orrowerdeeges wthioe tHBR$ and c
Raters. CalGERISaSI &heenmBgfyf i ci ency Rating Servi ce
(CHEERS) are the two HERSaRrCEWRTdSe mo dt 6al GERT &
more than 600 actibyvé&O0Ratheme provindgisngn 2018.

currently performs compliance verification fo
rise multifamily buildings but not for envelo
measure, i f perfor medntbya ame vA TtTy, p evoaufl dA TpT ewseer i
for multifamily new construction buildings. T
would be | everaged for this verification proc

Cal CERTS data show t-hias eididarmielry emui lodi dngpsv bui |
and 2016 Title 24, Part 6 codes took advantag
buil dAGé&gEa.bocede mul tifamily iCadeanftoirmea ap rMoud rta n
Ho me(sCMF NHECMF NH dnatda. )shows 29 of 894u suniogvueer b3uli |
percent of parntiecibpatpoegoigsdwel ecting to go th

verification on their compliance documents. S
prescriptive requwief fmmenitt yf bui l dwngs under t he
industry experts expect that use of QI HERS
performance approach for compliance, would in

The proposed code change wouldgsntheaseetgbera
verification. This in turn would increase the
Raters, and the demand on the HERS registry t
Staff at Cal CERTS stated thatupdayeanedcerpad
the registry itself to capture QlIl document at
Likewise, they are confident in the availabil
mar ket base.

Additionally, this preguseed dbadé di mgngevwd wlpae
d

previously id not interreact with HERS Rater
the -rmisde multifamily builders this would i mpac
California HERS procesise®snoprhegwet s andtthhere!
to encounter challenges withilieripmg dERS mate
interacting with the registry. Buil ders that
would face a |l earning wurweHERSbRatl elr s el @admnbomn:
practices, and HERS Registry interactions.
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3.1.2.5 Submeasure D: Envelope i Fenestration Properties

Technical Feasibility
For buboVvenmdds dtoomiiewmendowme eiugsive rdde f | erc &-i o n

penetration | oad, regdisiememashdaofabnl negessi:t
of metalldratmierg situations, designers choose
purpose or to meeltarlgpecoambwoedpanasessare most f
achieved withMeaeeah!| ffammhgg.typically aluminu
than vinyl wohrilfihsshke gbas s atlhle rwmanildopwer f or mance b
i ncr eiawd mg.t ofrhi s isvermewictals et hebnunesak o fwitthleir mat
metfanaming. This is especially the case for of
framing factor to allow for hinges, sliders,

windows t dMebobhkeameée. wianndnoowsr alveve curramtd pract
codwi t hout substantial and costlTyepcrhogppodes i n t
fenestration toaensaihtep rneopserateiids kn-goadb| Pl e

|l evel uwhmat-fan a ndeudplane wi ndow .c olnos tarcuhciteivoen t he

proposeevdel s, window manufactures must apply a
strategies including warm edgege mafdelds ,t i windié r
or i mpr evedalffhew gSt. at ewi de CASE Teamdés proposa

thandtaachieve the proposed ef fpianiecepcyydiuet sl s
would prioritize their design aesthetics and
via the performance rbobateseplet pbegempamytodbhobse
hi ghetfr ecosuse mubki-bpwWeEnhdodmalt| ead |-mewt &brf nami ng

options |like vinyl framing or wood.
Each alternative is technically feasi df e and
smal | eébruiditt ewi ndows woul do ftohrec ed easni gandejrussdt npernetf

aest hetitcherUmal loyf 1 migpaoeee dvionrdows come with a
Stakehol ders specul ated that the extra weight
increase | abor costs, thought tfhiendtsapgeaoii fdiec Cde
support that icsonaclesrt.it dilleh eorf 8 laidrvraywdterdi ogpwse wi t h &
thinopgamdssse middle pane. These advanced wind
feasbbtethey come widdh tahegdtlarmpeodsntiwimdel v avali
mar k®ttakehol ders expressed doubt that buil der s
change, and they voiced concerns about <cost p
Statewide CASE Team bel i v es atbhH aet ptrhoedruec tasr e ns
to meetf atcheorUr e,goubéthensshave options.

Beyond cases where higher window durability i
feasibility wvarriiasrc a-nletewadiihdoomai.r r emti r esi der
standaradhsd efvi (e o @ e -pcroodger amhodavti amag use of windo
better than the proposed ther mal perfor mance
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products are both technical |lmodteamu lbtlief amidl yna
wi ndows.

The Statewide CASE Team apprecagraipapttleyi fa 1 eswoul
eneredgy i csiteanncdymr d NPeFRS or mance Cl aS$SscAWwwndoowws
must tft vdAIMAI/ICSA101/ 1 .S. 2/ A440 taebsitl isttyanfdraornd wtiol
water penetardatdiecarh dcf boned entry. This designa
windows in high rise-omwuid dvimgo,wliesr $tumthe wake hi
CASE Team determined that suche adidfefse rgenrattii atno 1
allow for a |l esser energy efficiency requirem
clearly warranted for structur al pur poses. Ho
cost effectiveness can be aclsi ewheech eweaerbi wmietdh w

t he pr opedseecd railcl riengua rdeinfefnetrse nThe CA&Be Report .

requirememe seplaopeosed fcartaliin mwahl windows, in
Performance Cl ass.

The biggestocmaeklebnhbhe pr obpeo stkeodg evllad iiuedss wii h d o ws
and other cases wheirse cadmimamomi Ewamiwngh stake
revealed that although some manufacturers hayv
reconfigure aluminum windows to beusropl éeéepig
dead | oad capacity, gl akmergi csayrs t Rimseanbpitlyiatinye eA cet
and supply chain offerewnagl wotuéed amnlomeed to DI
of flexibility in their mapubyacharnsgrepltpckea
|l ocal fabricators to meet their demands, ther
mi ght not al l have the technol ogyFactadri | y ava
requirements. Argon fillingll|l wabmokdgef spmesrty
met hods that aluminum framed manufacturers wo
U-Factor requirements, but access to the neces
wi despread. Therefore, aluminumhfaveama winhndowu
ti me meetinBatcther Or8QuiUrements. Although viny
easier time meeting these requirements, they

pressure testarsdhintdeaatdst AWMawme & o wiso ra bbdued d i n

stories without sacrificing the aesthetic app
pointed oucawihtayt wvmunywli wi ndow frames that may
have much bul kier sightlines thast amu.mi hhuims wi
reduces natural daylwiogh idkneoty abned avci ceedpst,a balned t o
designers, as anmdmawe btad nadloaverdesi gn AsBopheferr
stakehol der nombed fHaovi Bt ewansyyl wi ndow manuf ac
acommerci ategundbmeeaver, they would face consi
achieving these requirements for | arge window

l uxury apartment woypbe makesihadbl ei hdowuil der
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Some stakehol ders expressed a preference to m
si-bei lt and manuf acdtaurleodwiwiign df oow tdy plegssosr st ri ng
requiremebui Fobraastdawmeahoswt 6oa | arger-, met al
built windowsf awittolr shi gilhheer SU at ewedé e GASEI Teamt
Such a standard would be a baCkst endtt cedecalige
cont ai pspesexicetpitven for o§médlult equdremhnietsiteati on
be retained un.dida@rditthiosmbagrilypogkbétzei ng i s nearly

visually when in place, which would complicat
Curtain wall gl azing at or exceeding the prop
though it requires maximal applicati owaronf t he
edge spacers, wider ther mal breaks,e argon fil

coatings

Market Availability and Current Practices

Mul ti familsy alt epwliaetidemmgisnat el y use manufasct ured \
shown in the WNMPCHEddbDOD®ZOde mul tifamily incent
CMFNHCMFNH ,n.ad.l) of &5 suenibquui el Haobhw tsa fotrb reese and

| ower ) and 32 eafi s®6h@boiugaubelrehe ghand hi gher) bu!

sampled report installing.Imancusfnatcrtavoruegch |wi nlddo w
percebof B®6rihseghbuil di ngs, rbeupiortt ewd nidnoswsal | i n¢
There is a | arge, competitive market of windo
fenestration to | ocal distributor s rbearsse dh aovne m
demonstrated a willingness and capacity to in
to add new product | ines, in order to fulfil!]l
Manufactured window products are readily avai
dite®eecy of thousands of <certified manufactured
(NFRC .Mapdo) window manufacturers in North Ame

Anderson WindowdNe&,DManr v, nJaMichdows aelldl @&©oor s,
Corp, Ply Gem, Vel ux USFAor alnadr gverkd tpArPog Aemrcdtrasii,ma .w
and manu fwd mtdwrwesd f r o m KMawsnseaeur,, abhfdc o0Ql d Castl e |
Envel ope arTeh esoemmoannuf acturers all produce winrn
the @geod thermalrpquioemamaclsudi ng al umi num dua
windocwesti PeedoasmanAWM&hatacturers and window
that vinyl windows that fulfill the proposed
mar kleacal implgaomendi nances in some cities mandat e
sometimes situationafldogi s dfloar-asdeast htehe cr s @& s o
ordi nanftrersc evivhiingdeoews tf or bui l dings in these mul

Il n terms offaovi mirdopve rtUf or maCaé CERIISEGRISHNY dat a
indicate thaltomi7eepielrdciennggs obfui 't under 2013 and
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codes mebeteabd t he efxaicsttoirn g eOg.s3 06 elbire mgtdsrneT h e
data repr egdrstes palolj elcavw s2®n3 t240mdd crodter ctylte e
and represents a total of over 132,000 dwel I

Window U-factor Frequency
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Window U-factor Bins

Fi gur eWi ndfoavc Ucerg u einCayl CERatSa
Source: C@QCE&€ERGEBTS n. d.)

While this data is |Iimited to buildings of th
window productssesednshrluowi on drde nagwai | abl e

3.1.2.6 Submeasure E: Envelope i Fenestration Area

Technical Feasibility

The Statewide CASE Team found no technical i s
matter experts confir mepd atnhnaidregvinagprd bWwe gquanthboy
Il n many ilnsdalncpelsanni ng department ordinances
wi ndof enestration area, but buhdsderscr diongpmudes nc
fenestration above the proposed area | imits.

Market Availability and Current Practices

Mar ket availability is noeods aiptpladdrbd s d tthea sr
| i mbtal window area and not products or techn
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Current mar ket norCivsF,NHLCMFNMHoduwantiddr 1) g tha B d
Figébbel,owdemonstrate that most multifamily bui
narrow bandtdlf oaon nawietah raatbrooader band of norn
wal | .Wiantdibav| oor ageaeraitbypa more | imiting reqt
broader swath of the market

Window to Floor Area Histogram - CMFNH Data
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Fi gwr eWi ntddbWwoor areai GMENdhad.raa m
SourR@&E California MulPtriofga( MiRCy .nNedw )Ho me s

Window to Wall Area Histogram - CMFNH Data
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Project Count

=HR =mLR

Fi gwr eWi ndoavlaiteds st ogCMmANH Dat a

SourR®&E California Multif anMRCG .nNNedw )Homes Program
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The window aradeam Imetirnclsudes gl azing areas and
facing fsoplaeepr owposttedvl oorTheatdata imcghusdes 34
projecmeshdrhragsi denti al code regqwinrdeommantls.r aThos
and witnddloavor ar ea r atdrorsamgesdcpgtryuuentdedi@gdbs wal
fl oorr aatriftdagiUnTdhe data shows that fotrhe he maj or
wi ndtoawa | i 6red | wetlhle pbéedl coennnt dtoawa | | mraxt ima m
glazing all owed btyh eprreefstchre yp hccavvelads ed gl azi ng ar
without | pemnrdlotrynanc et hnmeosdee Ibidnogl,doashrggétr a tradeof
benefit fragmatshéetfheec bwcleaesl etshgnsame window ar es
proposedTHBsel § miothilnagzi ng geédhectseeshat these d

dri veasty, aesthetics, or other design consi di
The Statewide CASE proposes Wwion dtmosa i Htaiha@ bot h
20 percent dwiomdowsati o thresholds for al/l mul t
requirements i ndeoajwmicftiieoch gatovaf requirement
buil dings, and they cover the basis for wvario
whil e upholding stringencies from existing re

Window to Floor Area vs. Window Wall Ratio

25%
T 20% .
& ~ Y [ ]
—_ ) [ ]
8 15% % o ot ¢ °
™ o o °
L L4 e8 o
2 2 . s HR
z 10% o« I
3 .
£ ¢ Window to Floor
; 5% ° Area Limit
Window Wall
0% Ratio Limit
0
0% 20% 40% 60%

Window Wall Ratio

Fi gur eWi nadewt iiors CMRINgd sbaii | di ngs
SourR@&E California MultifanRC nNedw )Homes Program

The Statewide CASE Team pr opmocmrl e ditcdoddnetdisasl ma i

met hod of Hiawwiitnigndgg Iwdegsitpgnt wi ndow to wal | ar e
west fa-ade, enforced througlhnpersfAictvhdn @ae¢ mod
There is no explicit prescriptive requirement

appropriately applicab®&er d hami pgthiev e erse gdtemit ¢ tail «
wi ndow t o tao.t allnffildoib tbhuaitladigreg western facades,
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space for windows on other orientations due t
reasonabl e opplpaocret umheasctyenrg o f ebnael satnrcaetdi omni t h t he w

3. 83pace Conditioning

3. 2Mdr ket Structure
The proposed slulbmatsut easgablfatpane conditioni

measures, with thmhenexcepdngtsbphreaihwritrieomsat s
such, the pri mamry merckhatniaattordesi gners, contr
Rat eQtsh.er mar ket actors incl udectpolrasns aenxda nbiunielr
owner s.

TheVAC and distri butiisoeldsy snit enmd ttiHewmond dge bui |l d
which these new requdame meedtr tWoeurhan ae prlegqui r er
this propostaheynsal®engdaguatrilyg comeniddes iegn d

instaphasEmlins includeéeédver i mghthani zjshog eaqwit pvroe kt

and fan sydtsompramperly sized and ndtucdversize
insul ation requirements need tsawrlke tdhensi der ed
suffispiaert f or them wher&Ehméelgawi thl beobhbdated
seal theaddcawor kandler system during instal./l
acces,sidtlreéet wiceme c hal laedndgree stso | eak safithert he syst
ductwork is enclosed in a dropped soffit or o

The duct insulation and duwsapptlovaklalgieng ewsrntiitng
individual ductedAdr $t owb u tftfeincaascgys freemgsuei r e me n t
t ondi vdiudctaeld s pace £ o0alnidng edydigemiafnitc athiaa g eapr

al |l i ndi vi dualThceoacel iamge stywot eéomso.ad categories o
rigid. Msoesrtv idnugc tnse w marlet ifflaemqiwhbyl eundetecse cy |l i ndr
tubes comprised of steel wire helixes covered
integrated with flexible ducts and is purchas
insul ation vad4uz2e, RBypiR¢ @l ldy dRct work can be c
rectangular and is made from different mater.
are assembled in the field. Sheet metal ducts
mechanical contract ori.nhTehree nftilbye ribnosaurlda tiitnsge.| f

Evergreen Economics surveyed 90 multifamily p
covering 14,673 dwédlel-somtge usnurtvse yi sn dadlt laehcet esd t dee
building, and unit | evel eawNd pien @alnudd ence cihrafna rcrmd
attributes as wel/l as builldi mgpdawd dauiatt e uah dasa
surveyed acrossFitdhh@&F®© g 9,peabndgdider.esent & rroems ul t s
t hsur wveay HVAC heating system type, the presenc
typend | ocati on
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FigwBreDistribution of HVAC shmamtlien o fs yCsatl @ m otrynp «
mul tifamily projects.

SoeeEvergreen Economics

Fi gwWrPer cent of projects wiftolh mampari odl Cad o If i
multifamily projects.

SourkEwergreen Economics
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